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Executive Summary
KEMRON Environmental Services, Inc. (KEMRON) has conducted a baseline eoologlcal risk

assessment (BERA) in support of an Administrative Order on Consent (Order; EPA Docket No. V-

W-'02-C-692) pursuant to the Comprehensive, Environmental Response, Compensation and
Liability Act of 1980 (CERCLA) for a Remedial Investigation/Feasibility Study (RI/FS)at the former
ARMCO Hamilton Plant facility (Site) in New Miami, Ohio. As part of the Site Remedial

Investigation, this BERA provides an evaluation of the potential risks to ecological receptors

posed by chemiicals of potential concemn (COPCs) in environmental media at the Site. The results
of the screening level ERA (SLERA), concluded that on-site ecological risks were insignificant.
However, additional ERA activites were warranted to better understand the potential for
ecological risks associated with endemic species (benthic invertebrates and fish) exposure to
sufficial sediments in the Great Miami River (GMR). The surface soils of the adjacent riparian
floodplain (AOC 22) were also identified as requiring investigation. A significant surface soil,
sediment and biological community-assessment sampling and analysis effort was completed to
address data gaps associated with potential ecological receptors in AOC 22 and the GMR.

The Great Miami River is an industrialized River that has historically received and continues to
receive point source discharges of industrial and municipal wastewater as well as non-point
sources such as stormwater runoff. The accumulation of chemical pollutants such as PAHSs,
metals and PCBs in the sediments of rivers flowing through populated and industrialized areas is
well documented and the GMR is an example of such a river. Select metals, PAHs, and PCBs
are present throughout the river (including Upstream of the Site) at concentrations above
ecologically based low effect values.

Sediment sampllng in the GMR was initially conducted in 2005 with supplemental sampling
performed in 2007 in support of refining the understanding of the potentlal for site-related impact
to the ecology of the GMR. The additional sediment data resulted in conclusion that there were
impacted sediments upstream as well as adjacent to and downstream of the site. Sediment
samples located to evaluate the potential for AOC 7 surface water and AOC 13 groundwater
discharge into the Great Miami River indicate that COPCs associated with these AOCs are not
elevated within the river sediments in these areas. In addition, the samples located in the vicinity
of the tar-like materials in the floodpiain (AOC 22) did not contain significantly elevated levels of
PAHs indicating that the tar-like material is not sugmf cantly impacting the river. This sediment
sampling effort achieved confirmation that the GMR is a historically and curmently industrialized
river and chemical impacts in sediment exist. As a result, it was determined that a fish and
macroinvertebrate survey be conducted to determine if the ecology of the system was measurably
impacted by residual COPCs in GMR sediment (site-related or otherwise). The presence and
measurement of COPCs in GMR sediment indicate the potential for ecological risk and the need
to collect additional lines of evidence to support conclusion regarding such risk. USEPA, OEPA
and AK Steel agreed that direct measurement of endemic populations was the most direct
approach to quantifying the potential ecological risk associated with sediments of the GMR
upstream, adjacent and downstream of the site.

The-direct measurement of endemic populations in the river and the quantification of community
health via the development of Community index scores, Qualitative Habitat Evaluation Index
(QHEI) scores, and applicable ecoregion biocriteria values for the GMR upstream, adjacent and
downstream of the site was conducted in 2007. It was determined that the AK Steel Hamilton Site
appears to have little or no impact on the aquatic community in adjacent portions of the GMR.
This was demonstrated by the fact mean Index of Biotic Integrity (IBI), modified index of Well-
Being (Miwb), Invertebrate Community Index (ICI)) and median Qualitative Community Tolerance
Values (QCTV) scores among all potential impact locations attained or suggested .attainment of
the established biocriteria. Adjacent and downstream index scores were generally similar to the

vi
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upstream reference site. In addition, based on mean [Bl and IWBmod scores and actual ICI
scores, the fish and benthic communities at two of the four potential impact locations met the
narrative classification for very good (OEPA 2006b) and met all exceptional warmwater habitat
(EWH) biocriteria. Per OEPA guidance, if the results- of these indices indicates that performance
expectations for the near-Site reaches of the river (as outlined in OEPA guidance and
administrative code (OAC 37456-1-07, Table 7-17)) are met (i.e., full attainment of a designated
use, no substantial difference from upstream reference condltions) then no additional ecological
risk analysis is warranted in the GMR.

The only persistent, bioaccumulative and toxic (PBT) compounds in AOC 22 soils and GMR
sediment above background are mercury and PCBs. Based upon the ecological data collected,
PBTs are not considered a significant threat in the GMR or AOC 22 as a result of site activities or
releases to the River. A food-web analysis of PBTs (i.e., PCBs) is not considered warranted
based upon: 1) the presence of upstream sources of PBTs as identified in upstream sediment
samples, 2) a limited presence of PBTs in sediment samples adjacent to the site or potentially
site-related, 3) the limited presence of PBTs in site soils adjacent to or near the River (AOC 22), 4)
low quality ecological habitat in AOC 22, and 5) the integrity of the benthic biological community in
the GMR. The on-site soils do not present a mercury or PCB ecological risk and population level
reproductive effects were not observed in the biological community assessment of the GMR
(Appendix B). PCBs detected below the Ecological Screening Value (ESV) and infrequent
detections of mercury in AOC 22 (floodplain) soils in between the site and the GMR are not
considered site-related or significant.

Soils of AOC 22 reveal the presence of similar compounds (low levels of inorganics, PAHs and
PCBs) found in GMR sediments. It is not known if the compounds are a result of historical site
release, background conditions, or deposition during a high water event in the GMR. The
concentrations present are low, often at low frequency and the compounds (aside from mercury
and PCBs addressed above) are not considered bioaccumulative or of significant threat to the
GMR food web. The presence of low levels of COPCs along the river may represent background
conditions of the river system and be the result of sediment redistribution in the river during storm
events. Further quantification of ecological exposure and risk above background as a result of
these common contaminants along a River floodplain when similar risks have been shown to not
be present on site or in the adjacent river, is not warranted.

The presence of organic and inorganic COPCs above probable effect screening values in GMR
sediment resuilted in a biocriteria survey that was conducted to evaluate the potential impacts that
these stressors might be having on the macroinvertebrate and finfish community. The results
indicate that the former ARMCO Hamilton plant site has not adversely affected the biological
communities in adjaoent and downstream portuons of the GMR. No further assessment of
sediment or riparian soil data in or near the GMR is anticipated as a result of the available data
and a conclusion of “no effect” that resulted from the quantitative evaluation of sediment dwelling
organisms (macro invertebrates) and: fish in the GMR. OEPA review of the Work Plan for this
effort resuited in approval for AK Stesl to “consider a “no effects” survey result as an off-ramp to
further investigation of the Great Miami River for this site” (OEPA, 2007c).

Based on the body of data presented in this ecologlcal risk assessment, including, but not limited
to, the absence of threatened and endangered species at the Site; the documented absence of
impact to the river biota and achievement of exceptional warmwater habitat biocriteria in the river;
documented upstream sediment concentrations of COCs; absence of significant or hlgh quality
ecological habitat within the riparian area; and, absence of significant PBT detections in the study
area, no significant ecological risk is present to warrant additional evaluation or action at the Site.
Therefore, it is concluded that no further ecological investigation of or response action for the AK
Steel Former ARMCO Hamilton Plant facility or the Great Miami River is warranted for this site
under CERCLA and the NCP.

vil
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1.0 Introduction

On April 29, 2002, the United States Environmental Protection Agency (U.S. EPA) and AK Steel
Corporation (AK Steel) entered into an Administrative Order on Consent (Order; EPA Docket No.
V-W-'02-C-692) pursuant to the Comprehensive, Environmental Response, Compensation and
Liability Act of 1980 (CERCLA) for a Remedial Investigation/Feasibility Study (RI/FS) at the former
ARMCO Hamilton Plant facility (Site) in New Miami, Ohio. Figure 1-1 presents the Site locus.

KEMRON Environmental Services, Inc. (KEMRON) has conducted a baseline ecological risk
assessment (BERA) as part of the Site RI. This ERA provides an evaluation of the potential risks
to ecological receptors posed by chemicals of potential concern (COPCs) in environmental media
at the Site. The ERA process at the Site has been conducted in several tiers or phases of work in
accordance with the RI/FS Support Sampling Plan Work Plan (ENSR, 2005) and the Ecological
Risk Assessment Supplemental Work Plan (ENSR, 2007) and in accordance with U.S. EPA
Region 5 risk assessment guidance (www.epa.gov/region5/superfund/ecology). The BERA, was
conducted in accordance with the following State and federal guidance:

e State of Ohio DERR Ecological Risk Assessment Guidance document, April., 2008,

e Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (Interim Final, June 5, 1997: EPA 540-R-97-
006),

e U.S.EPA Guidelines for Ecological Risk Assessment (Final, April, 1998: EPA 630-R-95-
002F),

e Framework for Ecological Risk Assessment (U.S. EPA, 1992);
e U.S. EPA Region 5 ecological risk assessment guidance website

(http://www.epa.gov/region5/superfund/ecology/index.html);
e Intermittent “ECO Update” Bulletins of U.S. EPA; and,

e Draft Final Risk Assessment Assumptions Document for the Baseline Ecological Risk
Assessment of the Former ARMCO Hamilton Plant Site (KEMRON, 2008).

The results of the screening level ERA (SLERA) (ENSR, 2008), as approved by Ohio
Environmental Protection Agency (OEPA) in May 05, 2008 and USEPA in July 08, 2008
correspondence, indicated that additional ERA activities were warranted to better understand the
potential for ecological risks associated with benthic macro invertebrate exposure to surficial
sediments in the GMR and in the surface soils of the adjacent riparian floodplain (AOC 22). As
described in Appendix A and B, and approved by OEPA and USEPA, a significant sediment and
biological community assessment sampling and analysis effort was completed to address data
gaps associated with potential ecological receptors in the GMR identified as a result of a SLERA
conducted for the Site. This field work was conducted in accordance with methods specified by
the OEPA in their Biological Criteria for the Protection of Aquatic Life guidance manuals (OEPA,
1987a; 1987b; 1989a; 1989b), and other OEPA guidance documents referenced in Appendix B.
USEPA and Ohio EPA review of the Work Plan for this effort resulted in approval for AK Steel to
“consider a “no effects” survey result as an off-ramp to further investigation of the GMR for this
site” (OEPA, 2007c). Based on OEPA concurrence with the results contained in Appendix B
(OEPA, 2008d), no further investigation of the GMR is warranted to evaluate ecological impact
to the river from the site under CERCLA and the NCP.
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The approach to the evaluation of potential ecological risks associated with AOC 22 were
developed in a Risk Assessment Assumption Document (RAAD) at the request of OEPA. While it
was not finalized, with the agreement of USEPA and OEPA, the need to expedite the project
progress resulted in moving forward with the BERA without formal approval of the RAAD. The
approach provided in the Draft Final RAAD is the basis of this BERA. Additionally, KEMRON and
AK Steel noted that the remaining questions raised by OEPA regarding the Draft Final RAAD
would be addressed by proceeding with the BERA in conformance to OEPA and USEPA
ecological risk guidance. This document has been designed to conform not only to OEPA and
USEPA guidance, but also to the RAAD and to address the remaining comments that OEPA had
during its review of the RAAD.

The ecological data gathered supports the equivalent of a Level |ll Baseline Ecological Risk
Assessment for lotic systems under OEPA guidance (OEPA, 2008a) where, based upon field
observations, adverse effects to populations of representative species that have been shown to
be potentially impacted in lotic systems can be more thoroughly evaluated using biological data as
additional lines of evidence to support a more robust weight-of-evidence conclusion regarding
ecological risk at the site. The results of this effort and the associated conclusions regarding the
potential for ecological risk in the GMR are the focus of this BERA.

In accordance with the U.S. EPA guidance and process documents, as well as OEPA guidance,
the principal components of the BERA include:

e Problem Formulation: In this phase, the objectives of the ERA are defined, and a plan for
characterizing and analyzing risks is determined. Available information regarding
stressors and specific sites is integrated. Products generated through problem formulation
include assessment endpoints and the CSM.

e Risk Analysis: During the risk analysis phase of work, data are evaluated to characterize
potential ecological exposures and effects.

e Risk Characterization: During risk characterization, exposure and stressor response
profiles are integrated through risk estimation. Risk characterization also includes a
summary of uncertainties, strengths, and weaknesses associated with the risk
assessment.

U.S. EPA’s Ecological Risk Assessment Guidance for Superfund (U.S. EPA, 1997) expands the
primary components listed above and presents an eight-step process for assessments specific to
Superfund sites (Figure 1-2). The basic elements of the eight-step Superfund process, as well as
the accompanying scientific/management decision points (SMDPs) are consistent with the three-
step framework.

159 Site Description

The Site includes the property located at 401 Augspurger Road, Butler County, Ohio, which is
approximately 252 acres divided between two parcels of land immediately adjacent and to the
south of Augspurger Road (southern parcel) and immediately adjacent and north of Augspurger
Road (northern parcel). Figure 1-1 presents the Site location. The southern parcel is bordered to
the east and south by the Great Miami River, which is the focus of this BERA. The southern
parcel, now vacant, formerly contained the Hamilton Coke Plant (HCP), two blast furnaces for ore
making, a sinter plant, and associated coal handling facilities. Very little evidence remains of the
HCP and the blast furnace area, which were decommissioned/demolished in 1988-89 and 1993-
95, respectively. The roadway through the property remains and a large hilly area exists on the
western side of the property where the blast furnaces were located. Some concrete slabs remain,
indicating where buildings and a large gas collector were located. The majority of the Site is
covered with tall grass and occasional trees. This parcel is surrounded by a chain-link fence and
remains locked.
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The Great Miami River (GMR) forms the southern and eastern boundary of the Site. This tributary
of the Ohio River is approximately 170 miles long, and drains a significant portion of southwestern
Ohio (drainage area = 5,385 square miles), eventually discharging into the Ohio River. The
watershed is generally characterized by flat to gently rolling terrain underlain by glacial till and rich
soils. Agriculture is the dominant land use within the watershed, with residential, commercial, and
industrial uses covering a significantly smaller portion of the watershed.

Most of the Great Miami River is classified by the OEPA as a Warmwater Habitat, supporting
“typical” warmwater assemblages of aquatic organisms. According to the Friends of the Great
Miami (www.fogm.org), the river is home to 114 fish species, 297 macroinvertebrate species, and
37 freshwater mussel species. As a result of the watershed's glacial deposits, the Great Miami
River flows over a buried aquifer with thick deposits of sand, gravel, cobble, and boulders. In the
vicinity of the Site, much of the shoreline is gravel and cobble, with gravel bars exposed during
low flow.

An adjacent riparian floodplain (AOC 22) that exists along the site at the river's edge was
identified as an area of concern as a result of the SLERA. The AOC 22 habitat is typical
floodplain along the river's edge and includes sandy soils with observable areas of flood impact in
low-lying areas of vegetation. The slope of the hill between the site and the floodplain/river is
significant. Debris consisting of brick, stone, wood and similar materials, is present in a number of
areas along this slope and as a result of the slope and debris, there is limited desirable habitat for
ecological receptors. The slope does contain large trees and some shrub that may support avian
and small mammal species. The physical limitations of AOC 22, however, as a result of the slope,
construction debris and flooding have the potential to limit the ecological community in this area.

Additional detail regarding the site description, history, and past operations can be found in the
SLERA (ENSR, 2006a) and the Remedial Investigation Report, Revision 2 (KEMRON, 2008).

1.2  Document Organization
The remainder of this document is organized in the following manner:

Section 2 presents a brief summary of conclusions reached in the SLERA,;

Section 3 presents additional detail regarding BERA problem formulation;

Section 4 presents additional detail regarding BERA risk analysis;

Section 5 presents additional detail regarding BERA risk characterization;

Section 6 presents additional detail regarding the uncertainty analysis in the BERA, and

Section 7 presents the references cited.

Appendix A presents sediment chemistry data collected as part of the ERA Supplemental

Work Plan.

e Appendix B presents the GMR macro invertebrate and fish assemblage sampling and
analysis data.

« Appendix C presents site surface soil data collected as part of the RI/FS Support Sampling
Plan Work Plan (ENSR, 2005) and Supplemental Remedial Investigation Work Plan
(ENSR, 2008, modified by KEMRON, April 28, 2008).

e Appendix D presents site soil pH data.

e Appendix E presents ProUCL Version 4.0 95% Upper Confidence Levels (UCLs) model
statistical output.

e Appendix F presents the site specific background data evaluation per USEPA guidance

(USEPA, 2002).
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2.0 Screening-Level ERA (SLERA)

As specified by USEPA and OEPA guidance, the first step in the ERA process is a screening-
level ecological risk assessment (SLERA) in which the objective is to identify and document
conditions that do not warrant further evaluation in a more refined baseline ERA. As defined by
the USEPA, a SLERA is a simplified risk assessment that can be conducted with limited data
where site-specific information may be incomplete and assumed values are used to evaluate
potential exposure and effects (USEPA 1997). For a SLERA, it is important o minimize the
chances of concluding that there is no risk when in fact a risk exists. Thus, for exposure and
toxicity or effect parameters for which site-specific information is minimal, assumed values, such
as area-use and bioavailability, should be consistently biased in the direction of overestimating
risk. This ensures that sites that might pose an ecological risk are studied further. A SLERA is
deliberately designed to be protective in nature, not predictive of effects. If any potentially
significant exposure pathways are indicated from the SLERA, then these pathways are further
evaluated in a more refined BERA.

Three possible Scientific Management Decision Points (SMDPs) can be reached following th
SLERA: '

e There is enough information to conclude that ecological risks are low or non-existent and
there is no need to clean up the site on the basis of ecological risk; or

¢ There is not enough information to make a decision. and the ERA will proceed; or

¢ The information indicates a potential for adverse ecological effects, and a higher tiered
BERA is required.

The following table presents a summary of recommended BERA areas of potential concem based
on the final SLERA:

| Block A (former slag processing
area)

AOC 2 (closed landfill)

AOC 21 (wooded area) and AOC
18 (on-site COG pipeline)

AOC 7 (intermittent stream) (o) o)
AOC 1 (sludge lay down area) o
AOC 19 (off-site COG pipeline) - 0 o)

Great Miami River ' - X® (o)

Southem Parcel X @

o

X - Additional evaluation is warranted. _

O - The potential for ecological risks is low to non-existent and no further evaluation is warranted.

(a) Additional evaluation of discharge to the river from AOC 13 perimeter wells was warranted.

(b) Additional ERA evaluation of the Great Miami River and riparian filoodplain (AOC 22) was warranted.
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21 Scientific Management Decision Point

It was concluded in the SLERA, and approved by OEPA and USEPA (OEPA, 2008b; USEPA,
2008), that the majority of the exposure areas at the Site fall into the first category (i.e., sufficient
information exists to conclude that the potential for ecological risk is low to non-existent) and no
further evaluation is warranted. This finding is appropriate for the six terrestrial exposure areas
evaluated (AOC 1, AOC 2, AOC 18 and AOC 21, AOC 19, Block A and Southern Parcel) as well
as the AOC 7 dry bed intermittent stream. These areas did not indicate the potential for
significant ecological exposure and/or risk when COPC concentrations in site media were
evaluated against conservative screening levels in the SLERA. These areas provide little or no
ecological habitat and future development of the areas would further decrease the potential for
ecological exposure. These areas are not further evaluated in the BERA. The additional surface
soil data that were collected in these AOCs in May 2008 were reviewed for potential anomalies as
compared to data included in the SLERA and are presented in Appendix C. There were no new
compounds or increases in concentrations that would warrant a re-evaluation of the potential
ecological exposure in on-site terrestrial habitats. As a result, these areas are not further
evaluated in the BERA.

The GMR Study area fell into the middle category and additional analysis in the next step of the
ERA process (Problem Formulation and Refinement of COPC) was required in order to make
informed risk-management decisions. None of the exposure areas evaluated in the SLERA fell
into the latter category (i.e., no data were evaluated which indicated a potential for adverse
ecological effects). In addition, further investigation of the riparian floodplain (AOC 22) adjacent to
the GMR was also recommended based on observations of tar-like material in the floodplain.
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3.0 Refinement of COPC - Baseline ERA Field Study Design

During the study design phase, data quality objectives were developed, measurement endpoints
were selected, and sampling and analysis plans were developed based on the potential for
ecological risk identified as a result of the SLERA. The exposure pathway and receptor-specific
investigations for the GMR have been conducted. The specifics regarding the OEPA/USEPA
approved study can be found in the “Ecological Risk Assessment Supplemental Work Plan”
(ENSR, 2007).

3.1 AOC 22- Riparian Floodplain

Eighteen surface soil samples were collected and analyzed in AOC 22 in May 2008 (Table 3-1).
Chemical analysis included VOCs, SVOCs, PCBs, and inorganic compounds. This area of the
site was not evaluated in the SLERA and as a result, the initial evaluation of data includes a
comparison of the data to available ecological screening values (ESVs). In the event that an ESV
is exceeded, the compound was considered a COPC and evaluated further.

To identify COPCs in the surficial soil data set, the maximum concentration of each constituent
was compared to its respective soil risk-based benchmark. Soil screening values were selected
to evaluate exposure to soil-associated receptors. No national criteria exist for screening of soil
but several nationally recognized data sources were reviewed using the following hierarchy:

e |f a US. EPA Ecological Soil Screening Value (Eco-SSL) was available, it was
preferentially selected. The lower of the values for plants, invertebrates, mammals, and
birds was selected. Values were obtained from hitp://www.epa.gov/ecotox/ecossl.

e ORNL (Efroymson et al., 1997a; 1997b) terrestrial plant and invertebrate screening values
were selected when Eco-SSLs were unavailable. The more stringent or conservative of
the terrestrial plant or invertebrate screening values were used to screen surface soils.

e If neither of the above screening values were available, then EPA Region 5 ESVs
(USEPA, 2003a) were used.

Ecological screening benchmarks for sediment, and soil are presented in Table 3-2. The
screening tables presented in the BERA include the following information: the frequency of
detection, maximum detected value, location of the maximum detected value, and the results of
the screening. Constituents were retained for further consideration as COPCs if the maximum
detected concentration exceeded the screening benchmark, or if no screening benchmarks were
available.

Compounds that are considered essential nutrients (i.e., calcium, magnesium, potassium, and
sodium) are considered ubiquitous in the environment, and were not retained for consideration as
COPCs in any media at the Site.

The U.S. EPA surface soil screening values for aluminum and iron are not numerical values. The
aluminum Eco-SSL document (U.S. EPA, 2003b) indicates that potential ecological risks
associated with aluminum are identified based on the measured soil pH. Therefore, aluminum is
only selected as a COPC if the soil pH is less than 5.5. At the request of OEPA and USEPA, field
measurements of surface soil pH were taken in the fall of 2008 (Appendix D). An average pH
result of 8.4 was determined after the evaluation of 5 locations on site. No individual pH
measurement was at or below 5.5. Aluminum is not considered a COPC at the site.

The iron Eco-SSL document (U.S. EPA, 2003c) indicates that identifying a specific benchmark for
iron in soils is difficult since iron’s bioavailability to plants and resulting toxicity are dependent
upon site-specific soil conditions (pH, Eh, soil-water conditions). Increases in soil pH or Eh
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(oxidizing conditions) shift iron from the exchangeable and organic forms to the water-insoluble
and iron-oxide fractions. The document indicates that iron is not likely to be toxic to plants, in well-
aerated soils between pH 5 and 8. Iron is not considered a COPC at the site.

In addition, the soil survey information for Butler County indicates that the Site is dominated by an
Urban land-Eldean complex with areas of Eldean loam and Xenia silt loam along Jackson Road at
the southwest portion of the property. Specific soil properties are not identified for Urban land,
however the surficial soil pH range is expected to be from 5.6 to 7.3 for Eldean loam and from 6.6
to 7.3 for Xenia silt loam. These data indicate that the site-wide soil pH is likely to be within the
range where aluminum and iron are not likely to be toxic. Therefore, these two compounds were
not evaluated as potential COPCs in AOC 22 surface soil.

3.2 Great Miami River Sediment

Additional sediment data in the GMR was collected as part of the ERA Supplemental Work Plan
implementation. Samples were located adjacent to the Site in order to further delineate the
chemical stressor distribution in the sediment in the vicinity of the Site, and upstream of the Site to
evaluate anthropogenic background conditions in the vicinity of the Site. Sediment samples were
collected in conjunction with the biological sampling for macro invertebrates and finfish. A total of
15 sampling locations were selected based on a review of the historic data (i.e., sediment and
groundwater samples evaluated in the SLERA). These data were used to further characterize the
sediments adjacent to the Site, to assess the potential for groundwater discharge to the river from
upland AOCs, and to address the observations of tar-like material in the floodplain. A sub-set of
13 surficial sediment samples were collected from 5 zones of the stream where fish biocriteria
studies were conducted, and 11 discrete sampling locations were co-located spatially with macro
invertebrate biocriteria sampling stations. These data are presented in Appendix A.

To identify COPCs in the sediment data set, the maximum concentration of each constituent was
compared to its respective sediment quality risk-based benchmark. Literature-derived low-effect
sediment quality benchmarks were selected to evaluate sediment-associated receptors exposure
to constituents in sediment using the following hierarchy:

e |f a consensus-based Threshold Effect Concentration (TEC; MacDonald, et al., 2000) was
available for a constituent, this value was preferentially selected.

e |f no TEC was available for a constituent, then low effect levels (LELs) from the Ontario
Ministry of the Environment (OMOE) (Persaud et al., 1996) were selected.

e If neither a TEC nor an OMOE LEL was available, then effects range-low (ER-L) values
from NOAA (Long and Morgan, 1990) were selected.

e If none of the above benchmarks were available, sediment screening values were either
derived using U.S. EPA (1993) equilibrium partitioning theory and freshwater chronic
toxicity values, or EPA Region 5 ESVs were used. Where appropriate, sediment
screening values were adjusted to reflect the average total organic carbon (TOC) content
of the receiving waterbody. Sediment screening levels were adjusted to either the average
TOC of the AOC 7 sediments (2.0%) or the Great Miami River sediments (1.6%), as
appropriate.

¢ If no screening values were identified in the previous sources, the NOAA Screening Quick
Reference Tables (Buchman, 1999) and other sources such as EPA Region 4 freshwater
sediment screening values or Region 3 freshwater sediment screening benchmarks were
reviewed for relevant benchmarks or background concentrations.
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3.3  Great Miami River Benthic Community

A fish, macroinvertebrate, and habitat assessment was conducted in the Great Miami River
adjacent, upstream and downstream of the site during September and October 2007. US EPA,
OEPA and AK Steel agreed that a study of the eoological conditions within the river was
appropnate to determine what, if any, impacts the site is having on the ecological communities .in
the river. Sediment data alone did not support conclusion regarding the: potential for site-related
impacts to the GMR. The study was conducted according to OEPA methodologies (OEPA 1989a,
1989b, 2006a, 2006b, and 2006c) and procedures outlined in the USEPA and Ohio EPA
approved 'Eoologlcal Risk Assessment Supplemental Work Plan for the Former Amco Hamilton
Plant Site” (ENSR, 2007).

To assess the condition of the benthic macroinvertebrate community in. the Great Miami River
near the AK Steel Hamilton Site, 11 macroinvertebrate sampling locations were established from
River Mile (RM) 37.7 to 40.3 (Figure 1-Appendix B):

GMRSD30 - The samplers were deployed along the right descending bank by wading from
shore in deep glide habitat with slow current velocity and boulder to gravel substrate.

GMRSD29 - The samplers were set approximately mid-channel by wading in a broad riffle/run
complex with swift current velocity and cobble to large gravel substrate.

GMRSD28 -The samplers were set approximately mid-channel by wading in deep run habitat
with moderate to fast current velocity and unconsolidated gravel substrate. However,
upon retrieval, the samplers were missing.

GMRSD27 - The samplers were deployed remotely by boat and set on the bottom at depths of
approximately two to three meters in deep glide habitat with moderate current velocity.
Like GMRSD28, the samplers were missing upon retrieval. However, based on the cut
anchor lines, it appears that the samplers had been vandalized.

GMRSD26 - The samplers were deployed along the right descending bank by wading in glide
habitat with very slow current velocity and cobble to gravel substrate. Upon retrieval, it
was noted that both sets of samplers had moved downstream with one set on its side.

GMRSD25 - The samplers were set by wading from shore along thé right descending bank of
the river. This location consisted of glide habitat with slow current velocity and largely
gravel substrate.

GMRSD24 ~ The samplers were deployed in run habitat along the right descending bank by
wading. The current velocity was fast and the substrate consisted of largely cobble and
large gravel.

GMRSD22 - The samplers were set by wading in run habitat along the right descending bank.
The current velocity was fast and the substrate consisted of largely cobble.

GMRSD21 - The samplers were set by wading along the right descending bank in pool habitat
with cobble, gravel; and silt substrate. Current velocity was nearly undetectable during
both the set and retrieval. Upon retrieval, one set of samplers was missing and the other
set had been moved from its original set location.
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GMRSD20 - The samplers were deployed remotely by boat and set on the bottom at depths of
approximately two meters in deep glide/pool habitat with slow current velocity. The
samplers were set along the left descending bank where they were anchored to shore.

GMRSD23 - The samplers were deployed remotely by boat along the left descending bank and
set on the bottom at depths of approximately two meters in pool habitat with slow current
velocity. It appears flow in this area is at least periodically affected by the downstream
low-head dam.

The Invertebrate Community Index (ICl) was used as the principal measure of overall
macroinvertebrate community condition. Developed by the OEPA, the ICI is a modification of the
Index of Biotic Integrity for fish (OEPA, 1988; DeShon, 1995). The ICI consists of ten individually
scored structural community metrics:

1. Total number of taxa 6. Percent caddisflies

2. Total number of mayfly taxa 7. Percent Tanytarsini midges

3. Total number of caddisfly taxa 8. Percent other dipterans and non-insects
4. Total number of dipteran taxa 9. Percent tolerant organisms

5. Percent mayflies 10. Total number of qualitative EPT taxa.

The scoring of an individual sample was based on the relevant attributes of that sample compared
to equivalent data from 232 reference sites throughout Ohio. Metric scores range from six points
for values comparable to exceptional community structure to zero points for values that deviate
strongly from the expected range of values based on scoring criteria established by OEPA (1988).
The sum of the individual metric scores resulted in the ICl score for that particular location.

In addition to the ICI, the benthic macroinvertebrate data were analyzed using OEPA’s Qualitative
Community Tolerance Values (QCTV). Unlike the more intensive ICI, which incorporates data
from both an artificial substrate and qualitative sample at a given site, the QCTV uses information
only from qualitative samples. The QCTV assesses the environmental tolerance or sensitivity of
the macroinvertebrate community using tolerance values that are assigned to each taxon. OEPA
derived these values by calculating the abundance-weighted average of all ICl scores from
locations where a particular taxon was collected (DeShon, 1995). Taxa that are typically
abundant at least disturbed sites have a lower tolerance value while those taxa that are generally
abundant at highly disturbed sites have a higher tolerance value. As such, the range of tolerance
values, 0="“poor” to 60="excellent”, is the same as the ICl| scoring range. Only taxa that are
represented by five or more observations in the OEPA database are used to determine the QCTV
score at a given site. The QCTV score for a given site is expressed as the median of tolerance
values for all taxa observed at the site that are also represented by five or more observations in
OEPA’s database (Mr. Jeffrey DeShon-OEPA, pers. comm.).

In addition to the ICI and QCTV, total taxa richness, Ephemeroptera+Plecoptera+Trichoptera
(EPT) richness, and the number of tolerant (moderately tolerant and tolerant) and intolerant
(moderately intolerant and intolerant) taxa were used to assist the evaluation of each site.
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34 Great Miami River Fish Community
To assess the condition of the fish community and physical habitat in the GMR near the AK Steel
Hamilton Site, five fish sampling zones were established from River Mile (RM) 37. 7 to 40.3 (Figure

1-Appendix B):

GMRF30 - The start of this zone was located 0.75 mile downstream of a low-head dam and

ended 250 m upstream of the AOC 7 ditch. The entire zone was located above the AK

. Steel Hamilton Site to document background conditions of the fish community. The

zone consisted of deep and slow pool/glide habitat upstream with faster and shallower

riffle/run habitat downstream. Sampling alternated between both right and left

descending banks. For the purpose of determining attainment, the fish sampling zone
included the benthic macroinvertebrate sampling locations GMRSD30, 29, and 28.

GMRF27 - Sampling began immediately downstream of the AOC 7 ditch and proceeded
downstream for 500 m. The zone consisted entirely of slow and deep pool/glide habitat
without a riffle. Sampling altemated between both right and left descending banks. The
fish results for this zone were considered in conjunction with GMRSD27 benthos results
for attainment purposes.

GMRF25 - This zone began downstream of AOC 13 and ended 30 m upstream of the AK Steel
Hamilton Site intake structure. Habitat in the zone ranged from slow and relatively deep
glide habitat upstream to shallow and fast riffle/run habitat downstream. Sampling was
conducted primarily along the right descending bank. In order to determine attainment,
results from GMRF25 were assessed collectively with the benthos results from sampling
locations GMRSD26, 25, 24, and 22.

GMRF20R - The start of this sampling zone was located approximately 90 m downstream of
the AK Steel Hamilton Site intake structure and ended approximately 75 m upstream of
a railroad bridge and the Hwy. 127 bridge. The zone largely consisted of shallow and
slow glide habitat without a riffle. In order to determine attainment, results from
GMRF20R were assessed collectively with the fish resiilts from GMRF20L and benthos
results from sampling locations GMRSD21, 20, and 23.

GMRF20L ~ This sampling zone ran parallel on the opposite (left descending) bank as
GMRF20R. This zone was added at the suggestion of Mr. Dave Altfater (OEPA — pers.
comm.) because of relatively better habitat compared to GMRF20R. General habitat
conditions on this side of the river were similarly slow but with more depth and cover.
Benthic data from GMRSD21, 20, and 23 as well as fish results from GMRF20R were
considered together with GMRF20L to determine attainment.

Fish sampling in each zone was conducted for 500 m using a 12’ electrofishing boat according to
standard OEPA guidance (OEPA, 1989a, 1989b). Collections were made on 6-7 September
2007 and 10-11 October 2007. A 5,000-watt generator and a Smith-Root type VI electrofisher
were used to sample fish. All fish collected were identified, counted, batch weighed, and
examined for Deformities, Erosion, Lesions, and- Tumors; collectively known as DELT anomalies.
In conjunction with the fish sampling, habitat was assessed at each location using the Qualitative
Habitat Evaluation Index (QHEL).
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4.0 Problem Formulation

In the SLERA (ENSR, 2008), preliminary COPCs were identified in the GMR. Table 4-1 presents
a summary of the ecological COPCs for the GMR portion of the Site, as determined in the
SLERA. These compounds were the focus of the sediment media sampling conducted in 2007.
AOC 22 was identified (as a result of the SLERA) as an area of the site that warranted
investigation considering its position and slope in between the site and the GMR. AOC 22 was
not evaluated as part of the SLERA.

Table 4-1
Ecological COPCs - Sediment

Ecological COPCs in
Great Miami River Sediment as
Results of SLERA
Aluminum
Arsenic
Barium
Cadmium
Chromium (total)
Copper
Cyanide
Iron
Lead
Manganese
Mercury
Nickel
Vanadium
Zinc
Total PAHs
Total PCBs

Figure 2-1 presents the sediment sampling locations adjacent to the Site that were evaluated in
the SLERA (ENSR, 2008) and the Draft Remedial Investigation Report (ENSR, 2006). Figure 2-2
and 2-3 presents the sediment and biological sampling locations that were evaluated in the
Ecological Risk Assessment Supplemental Work Plan (ENSR, 2007). Figure 2-4 presents the soil
sampling locations that were sampled in AOC 22 in May 2008.

OEPA sediment screening criteria were exceeded in surficial sediments at a number of historical
sampling locations in the GMR. Concentrations of several inorganic compounds, polychlorinated
biphenyls (PCBs), and polycyclic aromatic hydrocarbons (PAHs) in surficial sediment were
elevated in some locations; as a result, the SLERA (ENSR, 2008) recommended additional
sediment and biota sampling to better understand ambient conditions in the river as well as the
potential for site-related impacts in the GMR. The focus of the supplemental sampling was on
bulk sediment and biological data collection (i.e., macro invertebrate and fish community
assemblage surveys) to further evaluate the potential for risk of harm to ecological receptors due
to exposure to COPCs in sediment. These data are presented in the Appendix A and B,
respectively.

11
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41 Selection of Specific Receptors and Exposure Pathways

It is not feasible to evaluate exposures and risks for each aquatic, avian and mammalian species
potentially present within a study area. For this reason, specific, representative wildlife species
are typically identified as receptors of concern (ROCs) for the purpose of estimation of quantitative
exposures (doses) in a BERA. USEPA ERA guidance recommends selecting receptors that have
a great likelihood of exposure and sensitivity to COPCs, ideally with home ranges that are of
similar magnitude to the size of the site. Ideally, site-specific ecological data is collected to
measure (versus estimate or model) the impact of residual impacts in site media. For this site, the
BERA presents and evaluates sediment data in the GMR, benthic macro invertebrate and fish
species community data specific to the GMR sediment sampling locations, and terrestrial
ecological exposures via the comparison of detected compounds in surface soils of AOC 22 to
site-specific background levels and ESVs. Figure 3-1 and Table 4-2 present a summary of the
receptors and exposure pathways evaluated.

Table 4-2
Potential Exposure Pathways

Exposure Potential Exposure

Medium Receptors Route Pathway Evaluation

Great Miami River

Exposure of finfish to COPCs evaluated by
comparisons to benchmarks, comparisons to
Sediments | Finfish Direct Contact upstream (background conditions), and fish
community surveys conducted in accordance with
OEPA biocriteria protocols

Exposure of benthic macro invertebrates to COPCs
evaluated by comparisons to benchmarks,

Benthic Macro comparisons to upstream (background conditions),

Sediments |, Direct Contact : i
invertebrates and macro invertebrate community surveys
conducted in accordance with OEPA biocriteria
protocols
AOC 22 (Riparian Floodplain)
L?/thsettr)‘::tes Exposure of terrestrial invertebrates, birds and
Surface Soil ) Direct Contact foraging mammals to COPCs  evaluated by

Avian Species,

Foraging Mammals comparisons to benchmarks

Finfish and Benthic | Surface Water | Has been conducted quantitatively in the GMR.
Groundwater | Macro and Sediment | Data and results will be presented and qualitatively
invertebrates Contact/Ingestion | discussed.

It should also be noted that there are no known threatened and endangered species that have the
potential to be present on the site (ODNR and USDOI, 2005).

4.2 Selection of Biological Endpoints to be Assessed

Risk assessment endpoints to be assessed at the Site include measurement and assessment
endpoints. According to U.S. EPA (U.S. EPA, 1998), assessment endpoints are formal
expressions of the actual environmental value to be protected. They usually describe potential
adverse effects to long-term persistence, abundance, or production of populations of key species
or key habitats. Measurement endpoints are the physical, chemical, or biological aspects of the
ecological system that are measured to approximate or represent assessment endpoints.

ISR
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Measurement endpoints are often stressor-specific and are used to evaluate the assessment
endpoint with respect to potential ecological risks. Since each measurement endpoint has
intrinsic and extrinsic strengths and limitations, several measurement endpoints will be used to
evaluate each assessment endpoint. The measurement and assessment endpoints evaluated
are presented in Table 4-3.

Table 4-3
Measurement and Assessment Endpoints

Assessment Endpoint
Measurement Endpoint

1. Sustainability of a healthy and well-balanced benthic invertebrate community in the Great
Miami River in the vicinity of the Site which is typical of comparable upstream Great Miami
River habitats with similar structure, morphology, and hydrology, and which is consistent with
OEPA biocriteria expectations

a) Characterization of sediment metals bioavailability based on simultaneously extracted metals
(SEM)/acid volatile sulfides (AVS) relationships. SEM/AVS ratios greater than 1 in a sediment sample
was considered an indicator of potential bioavailability for divalent cationic metals. The influence of
total organic carbon (TOC) was also considered.

b) Comparison of bulk sediment analytical chemistry results to sediment quality benchmarks. Site data
in excess of sediment quality benchmarks will not necessarily be considered indicative of a potential
for ecological risks as ecological risks resulting from sediment exposure has been biologically
evaluated in the GMR. Biological data will determine the presence/absence of risk.

c) Field assessment of the benthic macro invertebrate community present in the GMR Study area.
Various OEPA Biocriteria community composition, abundance, and diversity metrics were used to
evaluate the potential risks associated with exposure to sediment in situ. Biological data will determine
the presence/absence of risk.

d) Evaluation of near-Site sediments relative to upstream background conditions. The background
evaluation was conducted in accordance with U.S. EPA (2002) guidance.

2. Sustainability of a healthy and well-balanced fish community in the Great Miami River in the
vicinity of the Site which is typical of comparable upstream Great Miami River habitats with
similar structure, morphology, and hydrology, and which is consistent with OEPA biocriteria
expectations (a)

a) Comparison of bulk sediment analytical chemistry results to sediment quality benchmarks. Site data
in excess of sediment quality benchmarks will not necessarily be considered indicative of a potential
for ecological risks as ecological risks resulting from sediment exposure has been biologically
evaluated in the GMR. Biological data will determine the presence/absence of risk.

b) Field assessment of the fish community present in the GMR Study area. Various OEPA Biocriteria
community composition, abundance, and diversity metrics were used to evaluate the potential risks
associated with exposure to sediment in situ. Biological data will determine the presence/absence of
risk.

¢) Evaluation of near-Site sediments relative to upstream background conditions. The background
evaluation was conducted in accordance with U.S. EPA (2002) guidance.

13
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4.3 Conceptual Site Model

The end product of the problem formulation step is the development of an ecological CSM. Flgure
3-1 presents the CSM for the GMR adjacent to the Site and AOC 22. The ecological CSM is
presented as a series of working hypotheses regarding how potential exposure to COPCs might
pose a potenhal risk to the ecosystem and ecological receptors at the site. The CSM helps describe
the origin, fate, transport, exposure pathways, and receptors of concem at the site. The SLERA
(ENSR, 2008) focused on those pathways for which (1) chemical exposure are the highest and most
likely to occur, and (2) there are adequate data pertaining to the receptors, exposure pathways; and
ecotoxicity. The results of the SLERA indicated that the GMR warrants further investigation;
therefore the CSM presented for the River in the SLERA has been refined for the BERA.

The previously described parameters, including fate and transport characteristics of COPCs, have
been combined into a conceptual model that represents potential exposure pathways of COPCs
from potential sources to relevant biological receptors. These pathways include a number of
ingestion and direct contact pathways.

The primary exposure pathways for aquatic food chain receptors in the GMR include:
o Direct exposure to COPCs in sediment by benthic invertebrates and fish.

The primary exposure pathways for terrestrial/riparian food chain receptors identified in the AOC 22
evaluation include:

e Direct exposure to COPCs in floodplain surface soils via primary producers (e.g., plants),
and potentially secondary, and tertiary consumers (e.g., terrestrial invertebrates, and avian
and mammalian wildlife).

14
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5.0 Risk Analysis

During the analysis phase, exposure to stressors and the relationship between stressor
concentrations and ecological effects are evaluated. This phase involves collection and integration
of information on COPCs, COPEC concentrations and spatial distribution, and exposure conditions
(temporal and spatial. pattemns). Typically, exposure point concentrations (EPCs) of COPCs are
determined and compared to toxicity reference values (TRVs) in order to calculate the potential for
adverse effects.

Figure 2-2 and 2-3 depicts the sampling locations for the GMR Historical and Supplemental
sampling program. Figure 2-4 depicts the surface soil sampling locations in AOC 22. These
sampling locations were: selected to represent the spatial and chemical concentration variability
present at the Site. Sampling stations were selected based on a review of sediment data evaluated
in the SLERA and a review of the potential for groundwater discharge to the river from upland
AOCs, and were designed to address the recent observations of tar-like material in the floodplain of
AOC 22. Sediment chemistry sampling (Appendix A) and macro invertebrate community
assessment (Appendix B) were conducted at each sampling location and the fish community
sampling zones encompassed most of the sampling locations.

The risk analysis phase of the BERA is based on the CSM developed in problem formulation. Risk
analysis includes the characterization of potential ecological exposure and effects. The ecological
exposure assessment involves the identification of potential exposure pathways and an evaluation
of the magnitude of exposure of identified ecological receptors. The ecological effects assessment
describes the potential adverse effects associated with the identified COPCs to ecological receptors
and reflects the type of assessment endpoints selected, The approach that was used to identify and
characterize- ecological exposure and effects for aquafic and benthic life are described in the
following subsections.

5.1  Selection of COPCs

COPCs for évaluation in the BERA were selected on a site-specific basis, as outlined above.
Selection of these constituents included a variety of tools, including comparison of Site data to
OEPA and USEPA screening values. Compounds detected in GMR sediments were evaluated in
the SLERA (ENSR, 2008). Those compounds with a maximum concentration in excess of an
ecotoxicological screening value were retained as COPCs in GMR sediment. Table 4-1 presents a
summary of the GMR sediment COPCs that resulted from the SLERA. Additional seédiment data
and co-located biological data have been collected in support of further evaluation of the GMR. A
background screening was conducted as part of the GMR sediment evaluation and included an
evaluation of the sediment data. from near-Site environments relative to upstream background
conditions. -

5.1.1 Ecological Screening in AOC 22 Surface Soils

AOC 22 was not evaluated as part of the SLERA for the site. As a result, the evaluation of AOC 22
surface soils includes a screening comparison to ESVs as well as an evaluation of background in
the BERA.

Potential adverse ecological effects to terrestrial plants and invertebrates in AOC 22 were evaluated
based on comparisons to literature-derived screening values. For the exposure pathways identified
in Section 3.1, the highest measured constituent concentration in surface soil of AOC 22 was used
to determine the potential for exposure to ecologically relevant concentrations of COPCs. In
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accordance with U.S. EPA Region 5 guidance, this conservative method was used to make sure
that potential risks are being fully addressed because AOC 22 was not previously evaluated as part
of the SLERA.

Constituents with maximum concentrations less than their respective literature-derived screening
values were not retained as COPCs; constituents with maximum concentrations in excess of the
literature-derived screening values were considered further. Constituents with no applicable
screening value were retained as COPCs, as appropriate. Those COPCs lacking screening values
were assessed for potential ecological risk, as feasible, and considered in the uncertainty analysis.

Table 5-1a summarizes the COPCs that resulted from this comparison. The statistical summary of
the dataset is provided in Table 5-2 (in Tables Appendix).

Table 5-1a
Ecological COPCs - Surface Soil
Based Upon Comparison of Maximum Detections to ESVs

Ecological COPCs in
AOC 22
Antimony
Cadmium
Chromium

Copper
Lead
Manganese
Mercury
Nickel
Selenium
Vanadium
Zinc
1-Methylnapthalene
Benzo(a)anthracene
Benzo(a)pyrene
Carbazole
Chrysene
Dibenzofuran
Fluoranthene
Napthalene
Phenanthrene
Pyrene
Methylacetate
Methylcyclohexane
Xylene
Total PAHs
Total PCBs

EMWAONNENTAL SERWCES 16




Baseline Ecological Risk Assessment
AK Steel - Hamilton November 21, 2008

5.1.2 Background Screening in AOC 22 Surface Soils

The results of background soil sampling were used in a background evaluation to determine
whether any of the identified (i.e., detected at concentrations above ESVs) COPCs in AOC 22 soil
may be attributable to natural background, and not be site-related. Sections 2.10 and 4.28 of the R
Report (KEMRON, 2008) discuss the background soil sampling and analysis performed for the Site.
In short, nine surface soil (0-2 feet bgs) samples and one duplicate and seven subsurface soil (3-4
feet bgs) samples were collected from off-site and unimpacted on-site locations and analyzed for
TAL metals. The surface samples were also analyzed for dioxins/furans and PAHs. In addition,
three slag composite samples (BGSLAG-1AA, -2AA, and-3AA) were collected in Block A (the former
slag processing area) from a slag pile that appeared to be unimpacted from other operations and
consisting entirely of historically processed slag. The background slag samples were analyzed for
TAL metals.

The background comparison was conducted in accordance with the USEPA Guidance for
Comparing Background and Chemical Concentrations in Soil for CERCLA Sites (USEPA, 2002),
and as documented in responses to USEPA’s comments on the draft HHRA. It was agreed that the
approach to the evaluation of background in site soils for both the HHRA and BERA would follow
USEPA guidance. For the three soil areas with new soil data (AOC 13, Southern Parcel, and AOC
22), as agreed upon with USEPA, the latest version of ProUCL (Version 4.00.02) was used to
perform the background evaluation. Appendix F describes the methods and results in detail,
including an addendum that summarizes the updated evaluations. Surface soil data for a limited
suite of inorganics and potentially carcinogenic PAH were included in this background evaluation.

Based on the results of the background evaluation, concentrations of several COPCs in on-site
surface soil were found to be consistent with background surface soil concentrations. The potential
risks presented for these COPCs are therefore likely to be related to background and not the Site.
Notable among the chemicals identified as consistent with background surface soil are arsenic, lead
and potentially carcinogenic PAH in all AOCs, as well as mercury and iron in several AOCs. These
results should be considered in the evaluation of potential risks due to surface soil. The CERCLA
program does not require clean up to concentrations below natural or anthropogenic background
levels (USEPA, 2002).
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Surface Soil COPCs Consistent with Background

AOC 1

Arsenic

Mercury

Carcinogenic PAHs

AOC 2

Arsenic

Iron

Mercury

Carcinogenic PAHs

AOC 13

Arsenic

Iron

Lead

Vanadium

Carcinogenic PAHs

AOC 18 and 21

| Arsenic

Iron

Mercury

Carcinogenic PAHs

AOC 19

Arsenic

Iron

Manganese

Mercury

Carcinogenic PAHs

AOC 22

Aluminum

Arsenic

Iron

Lead

Mercury

Vanadium

Carcinogenic PAHs

Block A

Arsenic

Mercury

Carcinogenic PAHs

Southern Parcel
(excluding AOC
13)

Arsenic

Lead

Carcinogenic PAHs

Compounds shown to be consistent with background in AOC 22 surface soils were screened from
the list of COPCs as follows:
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Table 5-2a
Ecological COPCs - Surface Soil
COPCs Eliminated Based Upon Consideration of Background

Ecological COPCs in
AOC 22

Antimony
Cadmium
Chromium
Copper
Lead
Manganese
Meroury
Nickel
Selenium
Vapadium
Zinc
1-Methylnapthalene
Benso{ajanthracene
Benzo{apyrene
Carbazole
Ghrysene
Dibenzofuran
Fluoranthene
Napthalene
Phenanthrene
Pyrene
Methylacetate
Methylcyclohexane
Xylene
Total PAHs
Total PCBs

95% Upper Confidence Limits (UCL) of the population arithmetic mean were developed for the
remaining COPCs using USEPA Pro UCL 4.0 software for each constituent. 95%UCLs for COPCs
with low detection frequencies were compared to ESVs (Table 5-2 in Tables Appendix). Mercury,
Nickel, Selenium, Fluoranthene and Pyrene were eliminated as COPCs as a result of this
comparison. Similarly, 3 VOCs (methylacetate, methylcyclohexane, and Xylene) were eliminated as
COPCs as a result of low detection frequencies and the fact that they were not significant COPCs in
on-site media. As a result, the COPC list includes:
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Table 5-2b
Ecological COPCs - Surface Soil
Based Upon Comparison of 95%UCLs to ESVs

Ecological COPCs in
AOC 22

Antimony
Cadmium
Chromium
Copper
Manganese
' Zinc
1-Methylnapthalene*
Carbazole*
Chrysene
Dibenzofuran*
Napthalene
Phenanthrene
Total PAHs
Total PCBs**

* - No ESV for this compound.
** . Compound did not exceed ESV

5.2 Great Miami River Sediment Sampling

Sediment sampling and analysis activities were conducted in 2005 as part of the initial remedial
investigation sampling program. Surficial sediment samples (0 to 15 cm stratum) were collected
from several different areas evaluated in the SLERA: the Great Miami River along the Site
boundary, the Great Miami River in the vicinity of AOC 19, AOC 7 (the dry bed intermittent stream
channel), and at two upstream background locations. Analytes evaluated in the SLERA included
inorganic constituents, semi-volatile organic compounds (SVOCs), volatile organic compounds
(VOCs), and polychlorinated biphenyls (PCBs).

The SLERA (ENSR, 2008) indicated that no additional ecological evaluation was warranted in the
Great Miami River in the vicinity of AOC 19 (where the coke oven gas pipeline formerly crossed
under the river) or within AOC 7 (an intermittent stream located adjacent to the closed landfill (AOC
2)). The SLERA concluded that elevated levels of some COPCs (i.e., metals, PAHs and PCBs) may
be present in the sediments located adjacent to the Site and that additional investigations were
warranted. The SLERA also recommended that AOC 7 be viewed as a conveyance to the river and
considered as a secondary source area in the evaluation of the Great Miami River and that
additional river sampling and analysis be conducted in the vicinity of the AOC 7 discharge to the
Great Miami River.
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As a resuilt, additional sediment sampling and analysis activities were conducted in September 2007
and designed to obtain a comprehensive set-of physical, chemical, and biological data for the Great
Miami River adjacent to the Site. Samples were located adjacent to the Site in order to further
delineate the chemical stressor distribution in the sediment in the vicinity of the Site and upstream of
the Site to evaluate anthropogemc background conditions in the vicinity of the Site. Sediment
samples were collected in conjunction with the biological sampling for macroinvertebrates and
finfish. A total of 15 sampling locations were selected based on a review of the historic data (i.e.,
sediment and groundwater samples evaluated in the SLERA). These data were used to further
characterize the sediments adjacent to the Site, to assess the potential for groundwater dlscharge to
the river from upland AOCs, and to address the recent observations -of tar-like material in the
floodplain. A sub-set of 13 surficial sediment samples were collected from 5 zones of the stream
where fish biocriteria studies were conducted, and 11 discrete sampllng locations were co-located
spatially with macroinvertebrate biocriteria sampling stations.

The sampling station locations were selected following a “Targeted Sampling Design® (USEPA,
2001b) where prior knowledge of site-related factors are moorporated into the process of selected
station locations. The targeted sampling design was selected to minimize sampling error attributable
to selecting sampling stations that may not represent the defined area of interest or stations with
similar physical characteristics as described in the study data quality objectives (DQO) process
(U.S. EPA, 2001b). Sampling station locations were targeted to represent “worst case” conditions
by selecting sampling locations in the vicinity of known oeutfalls (i.e., AOC 7), observations of tar-like
material, and previously elevated COPC concentrations.

The targeted sampling horizon was the upper 0 to 15 cm of sediment. Generally, this is the
sediment horizon of interest as it contains the most recently deposited sediments, and the most
epifaunal and infaunal organisms are found within this horizon (U.S. EPA, 2001b). However, due to
the presence of cobble and large rocks, the sampling horizon achieved ranged from 1 to 10 cm with
an average of 4 cm. '

Figure 2-3 present the locations of the sédiment samples considered in this evaluation. Samples
from 2005 and 2007 sampling events were segregated into the following three groupings based on
proximity to the Site:

e The Upstream data set includes 7 surficial samples located upstream of the influence of the
Site (i.e., this data set serves as the Reference Conditions data set). It is assumed that the
data from this reach of the river are uninfluenced by Site conditions.

¢ The Adjacent data set includes 19 surficial samples located immediately adjacent to the
Site. These samples were collected to represent potential impacts associated with historic
Site activities.

¢ The Downstream data set includes a single surficial sample located downstream of the Site
in a portion of the river containing habitat that is consistent with conditions found adjacent to
the Site.

Sediment samples were analyzed for metals, PCBs, PAHs, TOC, simultaneously extracted metals
(SEM), and acid volatile sulfides (AVS). Methodologies for sample collection, processing, and
analysis were consistent with those presented in the Remedial InvestlgatloaneaS|b|I|ty Study
Support Sampling Plan for the Former ARMCO Hamilton Plant Site (ENSR, 2005) and in the OEPA
Sediment Sampling Guide and Methodologies (OEPA, 2001a).

Total organic carbon (TOC) levels in sediments from the Great Miami River ranged from 0.17%
adjacent t6 the Site (GMRSD24) to a maximum of 4.3% just upstream of the Site (GMRSD28)
(Flgure 5-2) As expected, observations of low TOC were generally found in samples with more
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coarse grained material and higher TOC levels were associated with observations of finer grained
silty sediments.

Potential adverse ecological effects to benthic invertebrates were evaluated based on comparisons
to literature-derived screening values and Ohio-specific Sediment Reference Values (SRVs), as well
as through an evaluation of the potential bioavailability of divalent metals through the SEM and AVS
data evaluation.

5.2.1 Great Miami River Fish and Benthos Sampling

Fish and benthic macroinvertebrate community assessment was conducted in the fall of 2007
(Appendix B). Fish sampling was conducted for 500 m using a 12’ electrofishing boat according to
standard OEPA guidance (OEPA 1989). Collections were made on 6-7 September 2007 and 10-11
October. A 5,000-watt generator and a Smith-Root type VI electrofisher were used to sample fish.
All fish collected were identified, counted, batch weighed, and examined for Deformities, Erosion,
Lesions, and Tumors; collectively known as DELT anomalies. In conjunction with the fish sampling,
habitat was assessed at each location using the Qualitative Habitat Evaluation Index (QHEI).

Macroinvertebrates were surveyed quantitatively and qualitatively at each of the three stations using
OEPA methodologies (OEPA 1989 and 2006c). Quantitative collections were made with modified
Hester-Dendy artificial substrate samplers (HD). HDs were set on 14-15 August and retrieved on
25-26 September. Qualitative samples were collected by kick netting and handpicking during HD
retrieval.

Assessment of biological community health was based primarily on Ohio EPA index scores (i.e., IBI,
IWBmod, and ICI scores). Comparisons were made both among sampling stations and against
warmwater habitat (WWH) numeric biocriteria for the Eastern Corn Belt Plains (ECBP) ecoregion:
IBI=42, IWBmod=8.5, and ICI=36. To account for biological variability, Ohio EPA considers IBI or
ICI scores within 4 units of the biocriterion to meet the criterion (this is referred to as Insignificant
Departure). Similarly, OEPA allows for a 0.5 unit Insignificant Departure for IWBmod scores.
Standard OEPA guidance was utilized in determining attainment versus non-attainment of each
applicable biocriterion.

5.2.1.1 Fish

The two sampling passes at the five locations yielded 5,328 fish representing 33 species and
Lepomis hybrid (Table 1). Five intolerant species were collected: rosyface shiner, mimic shiner,
black redhorse, stonecat, and banded darter. Numerically, the catch was dominated by bluntnose
minnow (24 percent), spotfin shiner (16 percent), golden redhorse (10 percent), logperch and
suckermouth minnow (9 percent each). No threatened or endangered species were collected during
this study.

Mean IWBmod scores ranged from 8.0 to 9.7 and indicated a marginally good to exceptional fish
community in this portion of the Great Miami River, based on OEPA narrative ranges (OEPA 1988
and 2006b). Mean IWBmod scores were highest at the upstream reference site, lowest immediately
downstream at GMRF27, and intermediate at the lower three locations. IWBmod scores were
generally similar in September and October, except at GMRF25, which exhibited a higher score in
October than September.

Differences in species richness, CPEs, and community indices appear to be related to habitat
quality. As discussed in Section 3.3 of Appendix B, habitat quality likely affected the distribution of
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fishes, particularly at the furthest upstream two sites. For example, GMRF27 clearly contained the
poorest habitat quality based on QHEI scores and this zone had the lowest mean IBI, IWBmod, and
catch rates among all zones. GMRF27 contains very poor substrate quality and lacks riffle/run
habitat. Consistent with the poor substrate quality and lack of riffle/run habitat was the lower
abundance of species preferring such habitats (e.g., darters, round body suckers, and suckermouth
minnow). Conversely, GMRF30 had the best habitat, particularly regarding substrate quality,
channel morphology, and riffle/run quality and this location had the highest mean catch rate, species
richness, and IWBmod value of all zones. Collectively, these data suggest that habitat quality was a
primary contributing factor to the variability in species composition, catch rates, and community
indices observed throughout the study area.

In Ohio, attainment of the benthic community can only be determined by calculating the ICI.
However, for the Qualitative Community Tolerance Value (QCTV), OEPA has calculated the upper
25" percentile and lower 75" percentile of the scores for each ecoregion representing Excellent to
Good sites and Fair to Poor sites, respectively. For the Eastern Corn Belt Plain (ECBP) Ecoregion,
the QCTYV percentile thresholds are:

: ECBP
Percentile QCTV Ti hold
25" —~ Excellent-Good 38.70
75" — Fair-Poor 348

A QCTV score that exceeds the 25" percentile suggests that the site is in attainment of its WWH
designated use while a QCTV score less than the 75" percentile suggests that the site is not
attaining its designated use. Sites with QCTV scores that fall near these thresholds were evaluated
using additional parameters to assist in determining whether the site was in attainment. QCTV
scores that clearly fall between the two thresholds were considered undetermined. An area of
insignificant departure has not been defined by OEPA for the QCTV as they have for other indices.

5.2.1.2 Benthic Invertebrates

HD samplers were deployed at 11 locations throughout the study area. Samplers were
successfully retrieved from nine of the 11 locations. Among the 11 locations and sampling types
combined, 101 macroinvertebrate taxa were collected during the 2007 survey (Table 6-Appendix
B). Chironomidae was the most taxa rich group among the locations with 23 taxa followed by
Ephemeroptera (17 taxa), Trichoptera (12 taxa), and Coleoptera (10 taxa). Overall, total taxa
richness among the HD samples ranged from 27 taxa at GMRSD21 and 23 to 21 taxa at
GMRSD26 (Table 7-Appendix B). Qualitative total richness among the 11 locations ranged from
50 taxa at GMRSD30 to 26 taxa at GMRSD28 (Table 8-Appendix B).

ICI scores were calculated for nine of the 11 macroinvertebrate locations with both HD and
qualitative sample results. Due to the loss of HD samples at GMRSD28 and 27, the median
QCTV was determined to evaluate the benthic community. As with EPT richness, ICl scores at
most locations were similar (Table 9-AppendixB). Among the nine locations, ICI scores ranged
from 50 at GMRSD29 to 24 at GMRSD21. Of the nine locations, six clearly attained the WWH ICI|
biocriterion of 36 with scores in the “very good” to “excellent” narrative range (OEPA 2006b). A
seventh location downstream of the AK Steel Hamilton Site, GMRSD23, achieved the biocriterion
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via Insignificant Departure (OEPA, 1988). In contrast, ICI scores from GMRSD26 and 21 rated
“fair’" and did not attain the established biocriterion. Among the ten ICI metrics, both locations
exhibited similarly poor results for three of the metrics: Number of Mayfly Taxa, Number of
Caddisfly Taxa, and Percent Other. Although the data from locations GMRSD26 and 21 may
suggest impairment, it is important to note that the samplers at both locations had been disturbed
during the colonization period. Furthermore, current velocity at the two stations was among the
lowest measured in the study area. As such, it appears that multiple factors may have contributed
to the lower ICI scores at these locations.

ICI scores were not calculated for GMRSD28 and 27. However, the median QCTV for each
location was greater than the 25" percentile of “good” to “excellent” ICI sites (Table 9-Appendix
B). In addition, there were twice as many intolerant taxa compared to tolerant taxa at GMRSD28
and 27; nine versus four and twelve versus six, respectively (Tables 6 and 8-Appendix B). These
results strongly suggest that the ICI biocriterion for the ECBP ecoregion was being achieved
(DeShon, 1995).

In general, the benthic macroinvertebrate community in the study area met or exceeded the
ecoregional reference condition as defined by the ICI. The poorer quality benthic communities
observed at GMRSD26 and 21 appear to be attributable, at least in part, to habitat constraints
associated with velocity. The moderately tolerant midge, Glyptotendipes was the most abundant
taxon at both locations. However, Glyptotendipes is not necessarily tolerant of toxic stressors, but
is considered tolerant of organic/nutrient loading and associated dissolved oxygen impacts (Yoder
and Rankin, 1995; Yoder and DeShon, 2003). Furthermore, Glyptotendipes is often associated
with slow current habitats (Epler, 2001). Pollution sensitive EPT taxa generally prefer areas with
good exchange associated with flow and clean substrate. As indicated previously, GMRSD26 and
21 are in largely pool/glide areas with slow current velocity and finer substrate. Given these
conditions and the fact that current velocity is vital to the collection of consistently good HD results
(OEPA, 1988), it is not surprising that the scores from these locations did not attain the ICI
biocriterion.

5.2.2 Habitat

Habitat was evaluated using OEPA's QHEI (Qualitative Habitat Evaluation Index) (OEPA 2006a;
Rankin 1989, 1995) at five locations in 2007. Methods for calculating the QHEI are described in
OEPA's User Manual (OEPA 2006a) and therefore are not discussed in detail here. Principal
components (metrics) that are used to develop the QHEI score are:

* substrate
cover
channel morphology
riparian zone and bank erosion
pool, riffle, run quality
stream gradient

QHEI scores from hundreds of stream segments around the State of Ohio have indicated that
values greater than 60 are generally conducive to the existence of warmwater faunas, whereas
scores less than 45 generally cannot support a warmwater assemblage consistent with the
Warmwater Habitat (WWH) biological criteria (Rankin, 1995). Support or non-support is
independent of water quality, i.e., even if water quality is compliant with applicable standards, a
stream with QHEIls <45 usually will not support warmwater aquatic communities.
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Overall, the habitat quality was fair to excellent at the five locations sampled in 2007. Habitat quality
was best at the furthest upstream location GMRF30 (QHEI score 83.0), worst at GMRF27 (54.0),
and intermediate at the furthest three downstream locations (QHEI range 62.5 to 72.5). Nearly all
metric scores were higher at GMRF30 than at the other four locations, especially for substrate and
riffle/run metrics (Table 10-Appendix B). In particular, GMRF30 contained more, larger and hard
substrate (i.e., boulder and cobble) with less silt. In addition, GMRF30 and 25 were the only
sampling zones with at least one well defined riffle/run complex. As a result, species that require
clean, hard, substrates with well developed riffles and runs (most darter species and suckermouth
minnow) were more abundant at GMRF30 and GMRF25 than elsewhere. In contrast, substrate
quality at GMRF27 was very poor and was dominated by silt and artificial substrate types, which
contributed greatly to the lower QHEI score there (Table 10- Appendix B). Other metrics which
contributed to the comparatively poor QHEI score at GMRF27 include channel, riparian, and
riffle/run quality. Overall, the two furthest downstream zones, GMRF20L and GMRF20R, contained
similar habitat quality. However, instream cover was decidedly better at GMRF20L (Table 10-
Appendix B). In fact, the cover score at GMRF20L was higher than any other zone and likely
contributed substantially to the better index scores there. As such, species that prefer an
abundance of instream cover (e.g., centrarchids) were substantially more abundant there than
elsewhere.

5.2.3 Water Quality

Basic water quality parameters were collected during each fish sampling event. Concurrent with
collections in each sampling zone, water temperature, dissolved oxygen, and specific conductance
were measured. In addition, water clarity (Secchi disc reading) was measured at each station in
conjunction with the fish sampling.

Water temperatures ranged from 17.9 to 27.1 C (Table 11-Appendix B). Temporal changes in water
temperature conformed to expected patterns; on average, water temperatures were 5.3 C cooler in
October than in September 2007. Spatially, water temperatures were generally warmer (2.0 to 4.0
C) upstream than downstream (Table 11-Appendix B). These temperature differences were likely
due to diel effects rather than a real longitudinal temperature change. For example, the upstream
reference location was consistently sampled during early-mid afternoon (1205-1444 hours), whereas
the furthest downstream locations were sampled during mid-morning (0918 and 1015 hours).
Nonetheless, water temperatures at all stations were within ranges easily tolerated by warmwater
fishes.

DO values ranged from 6.6 to 14.1 mg/l during the 2007 study (Table 11, Appendix B). On average,
DO values were higher in September (11.9 mg/l) than in October (9.8 mg/l). DO values were
consistently higher at the upper three sites (range 10.5 to 14.1 mg/l) compared to the lower two sites
(6.6 to 8.9 mg/l). These differences were most pronounced between GMRF25 and the lower two
locations (i.e., GMRF20R and GMRF20L) where DO values declined by 11.5 mg/l (September) and
4.7 (October). All DO concentrations met the minimum WWH criterion of 4 ppm during each
sampling event.

Specific conductance values and Secchi readings varied little spatially and temporally and ranged
from 896 to 962 uScm and from 43 to 66 cm, respectively (Table 11, Appendix B).
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5.3 Persistent, Bioaccumulative and Toxic Compounds

Persistent, bioaccumulative and toxic (PBT) compounds include any compound that may be
reasonably anticipated to bioaccumulate in animal tissues (OEPA, 2008a). Chemicals with Log Kow
values greater than or equal to 3.0 which are not metabolized or are metabolized slowly by
ecological receptors are considered to bioaccumulate in animal tissue. A PBT compound is typically
not screened from soil or sediment unless the method used to derive the screening value
considered exposure to higher trophic level organisms in the development of the value.

The only PBTs in AOC 22 soils and GMR sediment above background are mercury and PCBs.
PCBs have been detected to a limited extent in site soils, a greater extent in GMR sediments and
below ESVs in AOC 22 (riparian floodplain) surface soils. On-site mercury and PCB levels were not
determined to be a potentially significant ecological risk as a result of exposure to terrestrial on-site
surface soils in the SLERA (ENSR, 2008). PCBs in the upstream GMR sediments have been
shown to exist at levels above and consistent with that measured in the River sediment adjacent to
the site (Table 1- Appendix A). Upstream sources of mercury and PCBs in GMR sediment have the
potential to redistribute and deposit along the floodplain during storm events. The PCB
concentrations measured in AOC 22 surface soils did not exceed the site ESV for PCBs and the
sample locations for mercury and PCBs were along the floodplain that is frequently influenced by
rises in water levels of the River. Floodplains are a known deposition area for sediments that are
disturbed and redistributed during a storm event.

Furthermore, multimetric biological indices (i.e., Index of Biotic Integrity (IBl), modified Index of Well-
Being (Miwb), and the Invertebrate Community Index (ICl)) did not indicate reduced or impacted
abundance or diversity relative to the presence of PBT compounds in GMR sediment (Appendix B).
Considering that the on-site soils do not present a mercury or PCB ecological risk and population
level reproductive effects were not observed in the biological community assessment of the GMR
(Appendix B), below ESV levels of PCBs in AOC 22 (floodplain) soils and infrequent detections of
mercury are not considered site-related and will not be further evaluated as part of this BERA.

In addition, the ecological habitat provided in AOC 22 is not of high ecological quality or significance.
AOC 22 consists of a significant slope that runs between the site and the GMR floodplain that, by
definition, is in a constant state of change. The AOC 22 slope habitat does have some tree and
shrub cover, however, as a result of the slope, there are more desirable habitat areas nearby.
Construction debris exists along much of the slope of AOC 22 which further limits the desirability of
habitat for ecological receptors. The potential for significant ecological exposure in AOC 22 soils is
limited.

Based upon the ecological data collected, PBTs are not considered a significant threat in the GMR
as a result of site activities or releases to the River. A food-web analysis of PBTs is not considered
warranted based upon: 1) the presence of upstream sources of PBTs as identified in upstream
sediment samples, 2) a limited presence of PBTs in sediment samples adjacent to the site or
potentially site-related, 3) the limited presence of PBTs in site soils adjacent to or near the River,
and 4) the integrity of the benthic biological community in the GMR (Appendix B).

No further assessment of sediment or riparian soil data in or near the GMR is anticipated as a result
of the conclusion of “no effect” that resulted from the quantitative evaluation of sediment dwelling
organisms (macro invertebrates) and fish in the GMR (KEMRON and EA Engineering, 2007).
OEPA review of the Work Plan for this effort resulted in approval for AK Steel to “consider a “no
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effects” survey result as an off-ramp to furthef investigation of the Great Miami River for this site”
(OEPA, 2007c).
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6.0 Risk Characterization

The results of the environmental risk analysis were analyzed and interpreted to determine the
likelihood of adverse environmental effects, and to determine whether a conclusion of no significant
risk can be reached for each assessment endpoint evaluated. Risks will be estimated in the BERA
through an integration of exposure and. stressor-response profiles, and risks will be described by
discussing lines of evidence and determining ecological impact. The conclusions regarding overall
risk(s) to ecological receptors were based on a weight-of-evidence approach, which considers the
results of all components of the assessment methodology (i.e., an approach that integrates results
of physical, biological, toxicological; and field measurement endpoints to draw risk-based
conclusions). Individual measurement endpoint results were evaluated to -determine whether or not
they support a finding of no significant risk for each assessment endpoint. The documentation of the
risk characterization will include a summary of the strengths and weaknesses of the analysis phase
of work, and justification of conclusions regarding the ecological significance of the estimated (i.e.,
risk of harm) or actual (i.e., evidence of harm) risks.

6.1  Great Miami River Sediment

Based on the results of the SLERA, the sediment COPCs to be evaluated in the BERA included
selected metals, PAHs and PCBs. Tables of the analytical data for GMR sediment are presented in
Appendix A. If a chemical was detected at least once in any of the sediment samples it was
evaluated further. Estimated concentrations (J-coded values), including those below the quantitation
limit but.above the Method Detection Limit (MDL), were treated as detected values.

PAHs and PCBs were evaluated as Total PAHs and Total PCBs, respectively. These totals were
calculated using two different methods in order to bracket the high and low estimates of the totals.
In the low-end estimate only the detected individual PAH or PCB constituents in a single sample
were included-in the sum total for that sample (i.e., non-detects were treated as zeroes, and this
value represents total detected PAHs or PCBs). In the high-end estimate, if an individual PAH or
PCB was detected at least once during the 2005 or 2007 sampling, the chemical's detection limit
was used as a proxy concentration in the estimation.of the sum total for those instances in which the
chemical was reported as undetected (i.e., full detection limit was used as surrogate for non-
detects). Both the high and the low totals were included in the sediment evaluation. These values
bracket the total estimated PAH and PCB concentrations presented in the SLERA which used ¥z of
the detection limit as a surrogate for non-detects. The sum total data were updated in accordance
with recent U.S. EPA guidance (U.S. EPA, 2007), which strongly discourages the use of ¥z of the
detection limit as a surrogate for non-detects in the calculation of upper confidence limits. To be
consistent with that recommendation, % of the detection limit is not being used as a default
surrogate for non-detects in the calculation of constituent totals in this evaluation.

The following is the list of the individual PAHs detected at least once: acenaphthene,
acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)péerylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene,
fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene.

The following is the list of individual PCB Aroclors detected at least once: Aroclor 1242, Aroclor
1248, Aroclor 1254, and Aroclor 1260. Because of the high degree of overlap among these Aroclor
mixtures, the process of summing of the Aroclors to obtain total PCB concentrations is likely to over-
estimate the actual total PCB concentration present in river sediment.
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6.1.1 Comparison to Ecological Screening Values

Potential adverse ecological effects to benthic invertebrates and aquatic receptors were evaluated
based on comparisons of concentrations of constituents in sediment to literature-derived screening
values. Exceedances of the ecological screening values may indicate the need for further
evaluation of the potential ecological risks posed by the Site, but does not necessarily imply an
ecological risk. For instance, certain COPCs may not be bioavailable, may not be absorbed into an
organism'’s system following ingestion, or may not be absorbed through direct contact due to the
chemical form of the COPCs. The decision concerning the necessity for further evaluation requires
the weighing of such factors as the frequency, magnitude, and pattern of these exceedances relative
to the background and anthropogenic conditions upstream of the site.

To identify COPCs, concentrations of each compound were compared against their respective low
effect and probable effect based sediment screening values in a sample-by-sample evaluation
(Table 6-1). Sediment quality benchmarks were selected to evaluate sediment-associated receptors
exposure to constituents in sediment using the following hierarchy:

e Threshold Effect Concentrations (TECs) and Probable Effect Concentrations (PECs)
(MacDonald, et al., 2000).

e Low Effect Levels (LELs) and Severe Effect Levels (SELs) from the Ontario Ministry of the
Environment (OMOE) (Persaud et al., 1993).

o Effects Range-Low (ER-L) and Effects Range-Medium (ER-M) values (Long and Morgan,
1990).

If none of the above benchmarks were available, other sources such as U.S. EPA Region 5
Ecological Screening Levels (U.S. EPA, 2003), National Oceanic and Atmospheric Administration
(NOAA) Screening Quick Reference Tables (Buchman, 1999), U.S. EPA Region 4 freshwater
sediment screening values or Region 3 freshwater sediment screening benchmarks were reviewed
for relevant benchmarks or background concentrations.

Table 6-1 presents the sample-by-sample comparison of the sediment analytical data to the relevant
ecological screening values. Four compounds (calcium, magnesium, potassium, and sodium) are
considered to be essential nutrients, are ubiquitous in the environment, and were therefore not
retained compared against ecological screening values. Two metals, antimony and silver were
analyzed for but never detected so they were also excluded from the comparison against ecological
screening values. Low effect screening values were not identified for beryllium and thallium and
probable effect screening values were not identified for aluminum, barium, beryllium, cobalt,
cyanide, selenium, thallium, and vanadium.

Aluminum, cobalt, and vanadium were below the low effect screening values in all sediment
samples indicating that potential risks to benthic receptors due to these constituents are unlikely.

6.1.1.1 Upstream Data

Within the Upstream data set of seven samples, low effect screening values for arsenic, barium,
cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, selenium, and zinc were
exceeded in at least one sample. The probable effect screening values for chromium, copper, iron,
lead, nickel, zinc were exceeded in the most upstream station (GMRSD19) and the probable effect
screening values for Total PAHs and Total PCBs were exceeded in GMRSD28 when the upper
estimate of the totals was evaluated (i.e., full detection limit used as surrogate for non-detects).
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6.1.1.2 Adjacent Data

Within the Adjacent dataset of 19 samples (plus two duplicate samples), low effect screening values
were exceeded for the same 12 constituents as in the Upstream dataset. In addition, a single
detection of cyanide at station GMRSD1 also exceeded the low effect screening value. This station
is located at the most southern end of the Site. The probable effect screening values for copper,
lead, manganese, zinc, Total PAHs and Total PCBs were exceeded within the Adjacent dataset.

Both the low-end and high-end Total PAH and Total PCB concentrations in the Adjacent dataset
exceeded the probable effect screening values; however, these exceedances were limited to a small
area represented by GMRSD6 and GMRSD31. Samples collected just upstream and just
downstream of this location had much lower PAH and PCB concentrations that were below the
probable effect value.

There are three constituents (chromium, iron, nickel) that exceeded probable effect screening values
in the Upstream data set, specifically in GMRSD19, but not in the Adjacent dataset. Manganese
and the low-end Total PAH and Total PCB estimates exceeded the effect-based screening values in
the Adjacent dataset but not in the Upstream dataset. The exceedances for manganese and the
low-end Total PCB estimate were limited to single samples, GMRSD32 and GMRSDG6, respectively.
The exceedances for low-end Total PAH estimate were limited to GMRSD6 and GMRSD31.

Five inorganic constituents (barium, copper, iron, manganese, and nickel) detected in samples
collected in the vicinity of the AOC 7 discharge to the Great Miami River (GMRSD14 and
GMRSD27) exceeded the low effect screening value. Total PAH and Total PCB concentrations also
exceeded the low effect, but not the probable effect, screening values. Concentrations of all of these
constituents were within the range of concentrations observed in the Upstream dataset indicating
that it does not appear that AOC 7 is discharging significant levels of metals, PAHs, or PCBs.

Seven inorganic constituents (barium, copper, iron, lead, manganese, nickel, and selenium)
detected in samples collected in the vicinity of AOC 13 (GMRSD26, GMRSD4, and GMRSD?7)
exceeded the low effect screening value and the lead concentration at GMRSD26 also exceeded
the probable effect screening value. Total PAH and Total PCB concentrations also exceeded the
low effect, but not the probable effect, screening values. With the exception of lead and selenium,
the concentrations of these constituents were within the range of concentrations observed in the
Upstream dataset indicating that it does not appear that groundwater discharging from AOC 13 is
contributing significant levels of metals, PAHs, or PCBs. The selenium concentration in GMRSD26
(2.8 mg/kg) is slightly above the maximum observed in the Upstream dataset (2.3 mg/kg) and the
low effect screening level (2.0 mg/kg). The lead concentration in GMRSD26 (2980 mg/kg) is higher
than levels detected Upstream or at any other Adjacent location. Lead concentrations in
downstream samples (i.e., GMRSD4, GMRSD7, and GMRSD3 sampled in 2005 and GMRSD25
sampled in 2007) were orders of magnitude lower than in the GMRSD26 sample, indicating that only
a discreet area is impacted by this lead level.

During the SLERA evaluation of the 2005 data, elevated levels of Total PAHs and Total PCBs were
detected at station GMRSD6. Therefore, additional sampling was conducted in 2007 in an attempt
to further delineate these COPCs at that location. Station GMRSD31 is essentially co-located with
GMRSD6 and this 2007 sample, and its duplicate, contain levels of Total PAHs above the probable
effect screening values and Total PCB concentrations above the low effect screening levels.
However, the PAH and PCB levels observed at this location in 2007 were much lower than in 2005.
In addition, the PAH and PCB concentrations in nearby samples (GMRSD32 and GMRSD24) are
much lower than in GMRSD31 and well below the probable effect screening levels. These results
indicate that elevated concentrations of PAHs and PCBs are in a relatively small area and, given the
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eonoentratid_n_ change between 2005 and 2007, concentrations may be decreasing or the presence
of these constituents may be very heterogeneous. ,

Stations GMRSD22, GMRSD2, GMRSD21, GMRSD5, GMRSD20, GMRSD1, and GMRSDS are all
located. in the vicinity of tar-ike material observed within the adjacent, upgradient floodplain.
However, Total PAH concentrations within these samples are below the probable effect values and

. within the range observed in the Upstream dataset. This indicates that the tar-like material is likely
confined to the floodplain and is not significantly impacting the river.

6.1.1.3 Downstream Data

The single station in the Downstream dataset has low concentrations of both metals, PAHs, and
PCBs. The concentration of barium exceeds the NOAA background level used in lieu of a low effect
screemng level (since a toxicity based value was not identified), but is well within the range observed
in the Upstream dataset. The same observation is true for Total PCBs and Total PAHS; levels are
above low effect screening levels, but within the range observed in the Upstream dataset.

6.1.2 Comparison to Ohio SRVs

Great Miami River sediment concentrations were also compared against Ohio-specific SRVs which
were developed to represent regional background sediment concentrations for lotic (flowing) water
bodies. According to OEPA guidance (OEPA, 2003), the SRVs may be used in lieu of site-specific
background concentrations for sediments. Table 6-1 presents a comparison of the sediment
concentrations for the inorganic compounds that were retained in the benchmark comparison
against the SRVs for the Eastem Corn Belt Plains eco-region. Any inorganic constituents detected in
the Adjacent dataset without screening values or in excess of the low effect screening levels were
evaluated relative to the SRVs. SRVs were not developed for organic compounds so this
comparison is focused on inorganic compounds. No SRV has been developed for cyanide. In
addition, in order to help place the Adjacent surficial sediment data into a regional context, the
Upstream and Downstream data were also compared to the Ohio SRVs to determine whether these
portions of the river were consistent with the Eastern Comn Belt Plains eco-region.

Comparison of the Upstream dataset to the Ohio SRVs indicates that concentrations of arsenic,
beryilium, cadmium, manganese, selenium, and thallium are below the SRVs, indicating that
concentrations within this dataset are consistent with levels observed within reference areas in the.
~ Eastemm Com Belt Plains eco-reglon Concentrations -of barium, chromium, copper, iron, lead,
mercury, nickel and zinc in the Upstream dataset exceeded the SRV at least once. All SRV
exceedances were observed in the two most upstream locations (GMRSD19 and GMRSD30).

Comparison of Adjacent data to the Ohio SRVs indicates that concentrations of arsenic, cadmium,
and nickel adjacent to the Site within the Great Miami River are below the associated SRVs.
Therefore, levels of these inorganic compounds are consistent with levels observed within reference
areas within the Eastem Corn Belt Plains eco-region and these compounds do not require further
evaluation.

Concentrations of the remaining metals within the Adjacent dataset exceed the associated SRV at
least once. In many cases there is only a single exceedance of the SRV (barium, chromium,
manganese, thallium). Beryllium, copper, iron, lead, mercury, selenium, and zinc concentrations
within: the Adjacent dataset are present above the SRV at muiltiple stations throughout this portion of
the river. Sampling locations GMRSD9, GMRSD26, and GMRSD5 have the most frequent
exceedances of the SRVs. Concentrations of metals in the following stations adjacent to the Site

K]
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were never present above the SRVs: GMRSD27, GMRSD4, GMRSD7, GMRSD3, GMRSD24,
GMRSD22, GMRSD2, GMRSD21, GMRSD20, and GMRSD8.

All concentrations detected in the single Downstream sampling location were also below the SRVs.

These results indicate that concentrations of some inorganic constituents within both the Upstream
and the Adjacent datasets are above the SRVs. Within both datasets there are several sampling
locations where all concentrations are consistent with the SRVs.

6.1.3 SEM and AVS Data Evaluation

Although analysis of SEM, AVS, and TOC data alone is not a completely comprehensive metric of
bioavailability, an evaluation of these data is useful as a preliminary indicator of whether or not
selected inorganic substances (divalent metals) are likely to be bioavailable in sediments. Therefore,
SEM, AVS, and TOC data were collected and analyzed at the majority of the sediment sampling
locations. These samples were collected from the top four cm of sediment in order to help assess
whether or not selected divalent metals are likely to be bioavailable, and therefore potentially toxic,
to benthic receptors.

The basis of the equilibrium partitioning (EQP) approach for deriving screening criteria for metals in
sediments is that metal partitioning occurs in sediments between solid and aqueous phases.
Sulfides play a critical role in the partitioning of metals in sediments. The majority of sulfides in
sediments are present as solid phase iron monosulfides and disulfides (pyrite). Monosulfides are
considerably more reactive than disulfides. The most labile sulfidic fraction in sediments consists of
the AVS. This fraction is associated with the iron and manganese monosulfides. Iron and
manganese sulfides readily dissolve in interstitial pore water in the presence of divalent metals.
Conversely, many other metal sulfides are quite insoluble. Insoluble metal sulfide complexes (solid
phase) tend to have low bicavailability and therefore low toxicity for aquatic organisms.

Divalent metals in sediments will bind to available AVS in order of increasing solubility. Copper,
lead, cadmium, zinc, and nickel will bind to available AVS and be sequentially converted to copper
sulfide, lead sulfide, cadmium sulfide; zinc sulfide, and nickel sulfide (i.e., in the order of increasing
solubility). This reaction takes place as long as sulfides, in particular AVS, are available. If the
molar sum of divalent cations (i.e., copper, lead, cadmium, zinc, and nickel) is less than the molar
concentration of available AVS, these metals will exist as metal sulfides. Such metal sulfides are
insoluble and are not present in sediment pore water. Therefore, sediments with higher
concentrations of AVS than metals will tend to exhibit low metals toxicity. Conversely, when the
molar sum of the metals is greater than the molar AVS concentration, the portion of the metals in
excess of the AVS concentration can potentially exist as free metals, and thus can potentially be
bioavailable and toxic.

The equilibrium partitioning. sediment benchmark (ESB) document for metals mixtures (U.S. EPA,
2005) suggests using the difference (SEM minus AVS) rather than the ratio (SEM:AVS) for
evaluation of metals bioavailability in sediments. The U.S. EPA (2005) evaluation of metals
bioavailability also evaluates possible binding of metals not just by AVS, but also by organic matter.
The enhancements to the SEM-AVS approach presented in U.S. EPA (2005) include calculating, the
difference between the total SEM and the total AVS, then normalizing this fraction (the sum SEM-
AVS fraction) to the amount of organic carbon present in the sediment. This approach is presented
as (ZSEM-AVS)/f,., where f is the fraction of organic carbon in the sediment sample. This method
accounts for binding phases other than AVS, such as the fraction organic carbon.
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Under the proposed U.S. EPA (2005) approach, the (ESEM-AVS)/f,. values can be compared to
literature values for which toxicity has (or has not) been observed for invertebrate receptor species.
The ESB document for metals mixtures (U.S. EPA, 2005) suggests use of the following scale to
evaluate whether or not the organic carbon binding phase, in conjunction with the AVS, is affecting
the bioavailability of metals in sediment:

e |If the (ESEM-AVS)/f,. excess exceeds 3000 umol/g.., the sediments are presumed to be
"likely to be toxic";

e |f the (ZESEM-AVS)/f,. excess is between 130 and 3,000 umol/g,., predictions of effects are
uncertain; and

e [f the (ESEM-AVS)/f,. excess is less than 130 pmol/g,.., the sediments are presumed to "not
likely" be toxic.

Table 6-2 presents a summary of the SEM and AVS data evaluation. Three samples within the
Upstream dataset had SEM - AVS levels above 0, indicating that metals could be bioavailable in
these locations. All other locations had SEM - AVS levels below 0, indicating that the divalent
metals are unlikely to be bioavailable.

When the influence of organic carbon is considered, the bioavailability of the divalent metals is even
more limited. None of the samples had an (£SEM-AVS)/f,. value above 3000 umol/g,. where the
sediments are presumed to "likely" be toxic (U.S. EPA, 2005). One sample (GMRSD30 in the
Upstream dataset) had an (ZSEM-AVS)/f,. value above 130 umol/g,.. but below 3000 umol/g., the
range where the prediction of effects is uncertain. All other samples had (ZSEM-AVS)/f,. values
below 130 umol/g,..

Results of the SEM and AVS analysis indicate that the levels of AVS alone are sufficient to bind the
divalent metals in the majority of the samples, including all of the Adjacent dataset. Organic carbon
appears to decrease the bioavailability of the metals further, such that the only sample with
potentially bioavailable metals is present in the Upstream dataset.

6.1.4 Summary of Sediment Data Evaluation

Additional sediment sampling in the GMR in 2007 was initiated in support of refining the
understanding of the potential for Site-related impact to the ecology of the GMR. The additional
sediment data resulted in conclusion that there were impacted sediments upstream as well as
adjacent to and downstream of the site. This effort achieved confirmation that the GMR is a
historically and currently industrialized river and chemical impacts in sediment exist and conclusion
cannot be drawn (with sediment data alone) regarding the potential for impact as a result of release
from the Site to GMR sediment. It was determined, however, that upstream impacts are equal and
in some cases greater than impacts to sediment adjacent to the site.

As a result, it was determined that a fish and macroinvertebrate survey be conducted to determine if
the ecology of the system was measurably impacted by residual COPCs in GMR sediment (site-
related or otherwise). The presence and measurement of COPCs in GMR sediment indicated the
potential for ecological risk and the need to collect additional lines of evidence to support conclusion
regarding such risk. USEPA, OEPA and AK Steel agreed that direct measurement of endemic
populations was the most direct approach to quantifying the potential ecological risk associated with
sediments of the GMR upstream, adjacent and downstream of the site.
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6.2 Great Miami River Fish and Benthos

For the purpose of this assessment, the biological criteria data were utilized directly and are
presented in Appendix B. The data were considered in a CERCLA context in the weight-of-
evidence ERA evaluation. Multimetric biological indices such as the Index of Biotic Integrity (IBI),
modified Index of Well-Being (Mlwb), and the Invertebrate Community Index (ICl) are considered
“bright-line” indicators of the potential for ecological risk. Per OEPA guidance, if the results of these
indices indicates that performance expectations for the near-Site reaches of the river (as outlined in
OEPA guidance and administrative code (OAC 37456-1-07, Table 7-17)) are met (ie., full
attainment of a designated use, no substantial difference from upstream reference conditions), then
no additional ecological risk analysis is warranted in the GMR. Conversely, if the results suggest
only partial-attainment or non-attainment of expectations, than additional risk analysis activities may
be warranted to determine whether or not the observed impacts are related to exposure to chemical
stressors which may have originated at the Former ARMCO facility.

Community index scores, QHEI scores, and applicable ecoregion biocriteria values are summarized
in Table 12-Appendix B. For the purposes of biological assessment and determination of attainment
of warmwater habitat (WWH) biocriteria, locations were grouped into four distinct sampling areas
(containing at least one fish and one macroinvertebrate sampling location), based on proximity to
one another. The four sampling areas include the upstream reference location (containing
GMRF30, GMRSD30, 29, and 28) and three areas adjacent to and/or downstream of the AK Steel
Hamilton Site: upper (GMRF27 and GMRSD27), middle (GMRF25 and GMRSD26, 25, 24, and
22), and lower (GMRF20R, GMRF20L, and GMRSD21, 20, and 23). Attainment of the applicable
biocriteria values was determined based on the average index scores within a given area.

All 1Bl and IWBmod WWH criteria were attained at the sampling locations, except at GMRF27,
where the IBI failed to attain the criterion of 42 (Table 12-Appendix B). Although GMRF27 met the
IBI criterion in September (40), with Insignificant Departure (see Section 2.4-Appendix B), the
considerably lower I1BI score in October (34) resulted in non-attainment of the IBIl at this location
(Table 4-Appendix B). However, the lower IBI score at GMRF27 in October was mirrored at the
upstream reference location (GMRF30) where the IBI also dropped by 6 points from September to
October. As such, attainment of the IBI criterion at the upstream reference location, GMRF30,
was achieved only when considering Insignificant Departure.

Except for GMRSD26 and 21, all remaining benthic macroinvertebrate sampling locations either
actually attained the ICI biocriterion or the results suggested that attainment was achieved via the
median QCTV (Table 12-Appendix B). In addition, collectively, the benthic community attained or
suggested attainment in each of the four primary study areas.

OEPA has evaluated criteria associated with biological response signature identification (Yoder
and Rankin, 1995; Yoder and DeShon, 2003). Although bioassessment is not diagnostic to the
extent that specific impairments can be readily attributed to specific causative factors, patterns
have been identified in fish and benthic communities that apply to broad categories of impairment
such as, Complex Toxic, Channelization, Agricultural Non-point Source, and Organic/Nutrient
impacts (Yoder and Rankin, 1995). This suggests that toxic impairment was not a limiting factor
or the cause of the lower observed index scores at GMRF27.

Yoder and DeShon (2003) demonstrated that exceeding just three of the above macroinvertebrate
thresholds strongly suggests complex toxic impairment. As with the fish community analysis,
results from the only two locations that did not attain the ICI biocriterion, GMRSD26 and 21,
exhibit no such relationship. These results do suggest the presence of impacts related to
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organic/nutrient loading as evidenced by the higher values for Percent Organic/Nutrient/DO
Tolerant taxa at GMRSD26 and 21. However, it is unlikely that impacts of this nature are related
to the AK Steel Hamilton Site. On the contrary, impacts associated with organic/nutrient loading
are likely attributable to urban and agricultural land uses in the watershed and possibly the pooled
nature of the habitat at these two locations.

6.2.1 Summary of GMR Biological Data Evaluation

The presence of site-related COPCs in sediment of the GMR indicated the need for direct
measurement of endemic populations in the river and the quantification of community health via the
development of Community index scores, QHEI scores, and applicable ecoregion biocriteria values
for the GMR upstream, adjacent and downstream of the site.

Collectively, any effects of the AK Steel Hamilton Site appear to have little or no impact on the
aquatic community in adjacent portions of the GMR. This was demonstrated by the fact mean IBI,
IWBmod, ICI and median QCTV scores among all potential impact locations attained or suggested
attainment of the established biocriteria. Adjacent and downstream index scores were generally
similar to the upstream reference site (Table 12-Appendix B). In addition, based on mean IBI and
IWBmod scores and actual ICl scores, the fish and benthic communities at two of the four potential
impact locations (GMRF25 and GMRF20L) met the narrative classification for very good (OEPA
2006b) and met all exceptional warmwater habitat (EWH) biocriteria.

Per OEPA guidance, if the results of these indices indicates that performance expectations for the
near-Site reaches of the river (as outlined in OEPA guidance and administrative code (OAC 37456-
1-07, Table 7-17) are met (i.e., full attainment of a designated use, no substantial difference from
upstream reference conditions), then no additional ecological risk analysis is warranted in the GMR.
OEPA agreed with the findings of this report in May, 2008 (OEPA, 2008d). As a result, no further
ecological risk analysis is considered warranted in the GMR.

6.3 AOC 22 -~ Riparian Floodplain

To date, no ecological evaluation of the riparian floodplain adjacent to the GMR (AOC 22) has been
conducted. Potential AOC 22 surface soil exposures were initially evaluated by calculating
screening hazard quotients (HQs). Screening HQs were calculated (Table 6-3) by comparing the
maximum detected concentration of each constituent in surface soil to the appropriate ecological
screening value using the following formula:

Hazard Quotient = Maximum Detected Concentration/Ecological Screening Value

When the HQ is less than 1 (i.e., the exposure point concentration is less than the benchmark
toxicity value), the COPC exposure is assumed to fall below the range considered to be associated
with adverse effects for growth, reproduction, or survival of individual receptors, and no population
level risks are assumed to be present. For HQ values greater than 1, further evaluation of potential
risk may be warranted, depending upon factors such as the quality and quantity of the potentially
affected habitat, the nature and magnitude of exceedences, etc.

Exceedances of the ecological screening values may indicate the need for further evaluation of the
potential ecological risks posed by the site, but does not necessarily imply an ecological risk. The
decision concerning the necessity for further evaluation requires the weighing of such factors as the
frequency, magnitude, and pattern of these exceedences. 95%UCLs of the arithmetic mean were
developed for all COPCs in AOC 22 soils (Appendix F) that had a Maximum HQ >1 and hazard
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quotients were re-calculated. Mercury, nickel, selenium, fluoranthene and pyrene (Table 6-3) had
95%UCL HQs that were less than 1.

The COPCs present in AOC 22 soils (i.e., inorganic compounds and SVOCs) above ESVs are
common contaminants in and along river floodplain habitats. Consideration is also given to the fact
that the number of exceedances of SVOCs above the ESV is less than six (Table 6-3) for all COPCs
except Naphthalene (which is 6 exceedances). These compounds were not ecologically significant
in on site soils and although these compounds are present in AOC 22 soils; inorganic compounds
are naturally occurring and the SVOCs are detected infrequently. Further quantification of
ecological exposure and risk above background as a result of these common contaminants along a
River floodplain when similar site-related risks have been shown to not be present on site or in the
adjacent river, is not warranted.

In addition, the ecological habitat provided in AOC 22 is not of high ecological quality or significance.
AOC 22 consists of a significant slope that runs between the site and the GMR floodplain that, by
definition, is in a constant state of change. The AOC 22 slope habitat does have some tree and
shrub cover, however, as a result of the slope, there are more desirable habitat areas nearby.
Debris consisting of brick, stone, wood and similar materials, exists along much of the slope of AOC
22 which further limits the desirability of habitat for ecological receptors. The potential for significant
ecological exposure in AOC 22 soils is limited.

The only PBTs in AOC 22 soils detected above background are mercury and PCBs. PCBs have
been detected to a limited extent in site soils, a greater extent in GMR sediments and below ESVs in
AOC 22 (riparian floodplain) surface soils. On-site mercury and PCB levels were not determined to
be a potentially significant ecological risk as a result of exposure to terrestrial on-site surface soils in
the SLERA (ENSR, 2008). Upstream sources of mercury and PCBs in GMR sediment have been
established and have the potential to redistribute and deposit along the floodplain during storm
events. The PCB concentrations measured in AOC 22 surface soils did not exceed the site ESV for
PCBs and the sample locations for mercury and PCBs were along the floodplain that is frequently
influenced by rises in water levels of the River. Floodplains are a known deposition area for
sediments that are disturbed and redistributed during a storm event. A food-web analysis of PBTs in
AOC 22 soils is not considered warranted based upon: 1) the presence of upstream sources of
PBTs as identified in upstream sediment samples of the GMR, 2) a limited presence of PBTs in
sediment and soil samples adjacent to the site or potentially site-related, 3) the limited presence of
mercury and PCBs in AOC 22 soils, and 4) the integrity of the benthic biological community in the
GMR (Appendix B).
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7.0 Uncertainty Analysis

The supplemental biological, physical and chemical data collected in the GMR and AOC 22 were
designed to reduce uncertainty in the BERA and to support refined conclusion regarding:

e Estimates of potential risks from the exposure to site-related ecological COPCs;
e An evaluation of the potential bioavailability of divalent cationic metals;

e An evaluation of the health of the macroinvertebrate community relative to the upstream
reaches of the Great Miami River Study Area and relative to regional reference conditions
established by OEPA; and

e An evaluation of the health of the fish community relative to the upstream reaches of the
Great Miami River Study Area and relative to regional reference conditions established by
OEPA.

In spite of the collection of site-specific biological data to reduce the uncertainty in drawing
conclusions regarding ecological risk at a site, uncertainty will exist as a result of the risk
assessment process itself. Assumptions made during site investigation activities, data collection,
laboratory processing, data interpretation and presentation and ultimately data manipulation all have
the potential to introduce uncertainty to the ERA process. The major sources of uncertainty in a risk
assessment include the potential for errors in assumptions, analyses, and in making measurements.
Another source of uncertainty lies in the variability inherent in the components of the ecosystem
being evaluated. A certain amount of uncertainty arising from the study design, analyses, and
measurements is accounted for with the weight-of-evidence evaluation.

The sampling scheme, ecological endpoints, and study design have been developed to fill data gaps
and refine the conclusions of the risk assessment. However, a number of assumptions are still
made. Although the uncertainties may potentially over or under-estimate risk for a site, the BERA
has been designed to serve as a conservative approximation of the potential for ecological risk, and
therefore likely over-estimates the potential for risk through use of a number of conservative
assumptions.

71 Data Evaluation

Use of 2 the reported sample quantitation limit (SQL) to represent undetected constituents
introduces uncertainty into the calculation of EPCs. Depending upon the site-specific distribution of
data, this factor may result in an under-estimate (i.e., if the true concentration is less than the SQL
but exceeds Y2 the SQL) or over-estimate (i.e., if the true concentration is less than 2 the SQL) of
potential risks.

It is also possible that detection limits for some chemicals are elevated above the ecological
screening values.

7.2 Screening COPCs

Ecotoxicological screening values were not available for several compounds that were found in
sediment and it was not possible to estimate potential risks from exposure to these constituents. In
addition, it is possible that some compounds are present in environmental media at concentrations
below detection limits. These factors are likely to result in an under-estimate of potential risks.

The risk screening is based on the assumption that all contaminants are 100% bioavailable and that
the most sensitive life stages of all organisms are present. The screening values are very
conservative and often based on toxicity tests performed with very sensitive test organisms. These
factors are likely to overestimate the actual risk to receptors at the site.

ENVROMMENTAL SERWCES 37
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The ecological screening values used do not generally account for posslble synergistic, antagonistic,
-or additive effects of contaminant mlxtunes These factors may result in an under-estimate or over-
estimate of potentuaI risks.

Many of the eeologlul sonaenmg values used are based on direct or indirect toxicity to lower trophic
level receptors. The exception is that many of the U.S. EPA Eco-SSLs .and the Region 5 ESVs,
particularly for soil, incorporate impacts to vertebrate wildlife in the derivation. of the screening
values. This may result in an over-estimate of risks to lower trophic level receptors. In cases where
screening values for. bioaccumulative compounds were based on impacts to lower trophic level
receptors, these compounds were retained, even when concentrations were below the screening
values. Concentrations of mercury and total PCBs in soil were below screening levels based on
plants, but were retained as bioaccumulative compounds. However, the habitat quality within the
soil exposure areas is limited, the land is zoned for future industrial development, and potentially
complete ecological exposure pathways are limited. Therefore, risks to higher trophic level receptors
in these areas are unlikely.

The simple "hazard quotient” approach used provides a conservative estimate of risk based on a
"snapshot” of site conditions by considering site concentrations and conservative screening levels.

Several of the sediment screening values were developed using the equilibrium partitioning (EqP)
approach. As detailed in U.S. EPA (1993), this appreach involves numerous chemical, biological,
and toxicological assumptions, all of which have associated uncertainties.

it was assumed that receptors would be exposed to a maximum concentration EPC in the COPC
screen. However, in reality it is unlikely any receptor would be exposed continuously to maximum
concentrations of constituents. This results in an over-estimate of potential risks at the Site.

7.3 Background Evaluation

The Great Miami River is a large river with an active commercial, mdustnal and agricultural
watershed. Sediment samples were collected from stations located from upstream to the tip of the
Southern Parcel. These samples were collected to represent several different potential exposure
areas: upstream of potential Site impact; adjacent to AOC 7; and adjacent to the Southem Parcel.
The discussion of upstream (background) cencentrations of constituents is intended to identify
uncertamues in the evaluation of sediment data in the risk assessment.

F|gures 6-1, 6-2, and 6-3 show the HQs in sediment for inorganics, PAHs, and PCBs; respectively.
A review of HQs from upstream to downstream indicates that the Great Miami River upstream of the
Site has constituents present at concentrations high enough to pose a potential ecological risk (i.e.,
the HQs upstream of the Site exceed 1). This indicates that there are likely upstream sources,
unrelated to Site influences, which are contributing to sediment contaminant levels within the Great
Miami River. These figures demonstrate that there are clearly additional sources of contaminants
upstream of the Site, as indicated by HQs exceeding 1 in upstream sediments. This is most notable
for the inorganics where the average HQ in the most upstream sample (GMRSD19) is significantly
higher than all but orie of the potentially Site-related samples.

The GMR upstream sources of COPCs that are being investigated at the site introduces significant
uncertainty in the evaluation of potential site-related impact on the river. As a result, multiple lines of
evidence are collected in an attempt to characterize the ecologicali condition of the river. It is
assumed that the precise determination of the impact of potential site-related discharge to the river
that occurred over a number of decades, cannot be accurately quantified. As a result, the
-bioassessment of river species (i.e., benthic invertebrates and fish) is used to indicate the “health® of
the system. and its ability to support endemic species. The presence of these species in good
condltion sufficient numbers and desired diversity supports. the position that no measurable site-
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related impact (above background or baseline conditions) exists in the GMR. There is considerable
uncertainty in the development of such an approach as well as the collection and interpretation of
data that has the potential to both over- and under-estimate ecological risk.

74  Compound Bioavailability

The presence of compounds in environmental matrices (e.g., sediment) at concentrations which
exceed benchmark screening values does not necessarily constitute ecological risk. For instance,
certain compounds may not be absorbed through direct contact due to the chemical form.

To help identify whether or not inorganic substances are potential stressors of concern in sediments
at the Site simultaneously extracted metals (SEM) and acid volatile sulfides (AVS) data were
collected. Iron and manganese sulfides readily dissolve in interstitial pore water in the presence of
divalent metals. Conversely, many other metal sulfides are quite insoluble. Insoluble metal sulfide
complexes (solid phase) tend to have low bioavailability and therefore low toxicity for aquatic
organisms.  Uncertainty is introduced with the use of SEM-AVS to predict bioavailability in
sediment. It is not an exact measurement of bioavailability.

Other measurements do not address the bioavailability of COPCs. It is possible that some COPCs,
while present at concentrations exceeding benchmarks or otherwise not passing screening
measurements, are actually not bioavailable and thus do not pose risk to ecological receptors. The
incorporation of these compounds into the BERA can result in an over-estimation of risk at the site.

7.5 Uncertainties Associated with Natural System Variability

Numerous factors may influence the bioavailability of constituents in the environment. In sediment,
for example, factors such as pH, redox potential, sediment texture, and dissolved organic carbon
concentrations may affect COPC bioavailability. Various biological processes in all media can also
affect COPC bioavailability. Although it is likely not the case, in accordance with EPA guidance,
COPCs are conservatively assumed to be 100% bioavailable for the purposes of this ERA.
Numerous factors that were not evaluated may also influence the population dynamics of the
selected receptors. Factors such as habitat modification, off-site contaminant migration/deposition,
temporal and seasonal fluctuations, and natural population fluctuations may influence populations
and communities of these ecological receptors. Non-chemical stressors, such as the presence of
slag within some AOCs, may also limit populations of ecological receptors. Lastly, the property is
zoned industrial and it is assumed that future uses of the terrestrial portions of the Site will be
industrial, thereby limiting the potential for complete ecological exposure pathways under future
foreseeable conditions.

The analytical results may not be representative of all site conditions across four seasons. This may

result in an overestimation or underestimation of the risk. However, given the large number of
samples available for evaluation, this uncertainty likely would not alter the BERA conclusions.
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8.0 Summary and Conclusions

The Great Miami River is an industrialized River that has historically received and continues to
receive point source discharges of industrial and municipal wastewater as well as non-point sources
such as stormwater runoff. The accumulation of chemical pollutants such as PAHs, metals and
PCBs in the sediments of rivers flowing through populated and industrialized areas is well
documented. The Great Miami River is an example of such a river. Select metals, PAHs, and
PCBs are present throughout the river (including Upstream of the Site) at concentrations above
ecologically based low effect values. Levels of barium, chromium, copper, iron, lead, mercury,
nickel, and zinc in the Upstream dataset exceed SRVs. SEM, AVS, and TOC data, however,
indicate that the divalent metals within the Adjacent dataset and within most of the Upstream dataset
are not likely to be bioavailable.

Additional sediment sampling in the GMR in 2007 was initiated in support of refining the
understanding of the potential for site-related impact to the ecology of the GMR. The additional
sediment data resulted in conclusion that there were impacted sediments upstream as well as
adjacent to and downstream of the site. Sediment samples located to evaluate the potential for
AOC 7 surface water and AOC 13 groundwater to discharge into the Great Miami River indicate that
COPCs associated with these AOCs are not elevated within the river sediments in these areas. In
addition, the samples located in the vicinity of the tar-like materials in the floodplain (AOC 22) do not
contain significantly elevated levels of PAHs indicating that the tar-like material is not significantly
impacting the river. This sediment sampling effort achieved confirmation that the GMR is a
historically and currently industrialized river and chemical impacts in sediment exist. As a result, it
was determined that a fish and macroinvertebrate survey be conducted to determine if the ecology
of the system was measurably impacted by residual COPCs in GMR sediment (site-related or
otherwise). The presence and measurement of COPCs in GMR sediment indicate the potential for
ecological risk and the need to collect additional lines of evidence to support conclusion regarding
such risk. USEPA, OEPA and AK Steel agreed that direct measurement of endemic populations
was the most direct approach to quantifying the potential ecological risk associated with sediments
of the GMR upstream, adjacent and downstream of the site.

The direct measurement of endemic populations in the river and the quantification of community
health via the development of Community index scores, QHEI scores, and applicable ecoregion
biocriteria values for the GMR upstream, adjacent and downstream of the site was conducted in
2007. It was determined that the AK Steel Hamilton Site appears to have little or no impact on the
aquatic community in adjacent portions of the GMR. This was demonstrated by the fact mean B,
IWBmod, ICI and median QCTV scores among all potential impact locations attained or suggested
attainment of the established biocriteria. Adjacent and downstream index scores were generally
similar to the upstream reference site (Table 12-Appendix B). In addition, based on mean IBl and
IWBmod scores and actual ICI scores, the fish and benthic communities at two of the four potential
impact locations (GMRF25 and GMRF20L) met the narrative classification for very good (OEPA
2006b) and met all exceptional warmwater habitat (EWH) biocriteria. Per OEPA guidance, if the
results of these indices indicates that performance expectations for the near-Site reaches of the river
(as outlined in OEPA guidance and administrative code (OAC 37456-1-07, Table 7-17)) are met
(i.e., full attainment of a designated use, no substantial difference from upstream reference
conditions), then no additional ecological risk analysis is warranted in the GMR.

The only PBTs in AOC 22 soils and GMR sediment above background are mercury and PCBs.
PCBs have been detected to a limited extent in site soils, a greater extent in GMR sediments
(including upstream) and below ESVs in AOC 22 (riparian floodplain) surface soils. The low effect
screening value for Total PCBs is exceeded in samples collected throughout the Great Miami River,
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including Upstream of the Site. On-site mercury and PCB levels were not determined: to be a
potentially significant ecological risk as a result of exposure to terrestrial on-site surface soils in. the
SLERA (ENSR, 2008) PCBs in the upstream GMR sediments have been shown to exist at levels
above that measured in the River sediment adjacent to the site. Upstream sources of mercury and
PCBs in GMR sediment have the potential to redistribute and deposit along the floodplain during
storm events. The PCB concentrations measured in AOC 22 surface soils did not exceed the site
ESV for PCBs and the sample locations for mercury and PCBs were along the floodplain that is
frequently influenced by rises in water levels of the River. Floodplains are a known deposition area
for sediments that are disturbed and redistributed during a storm event.

Based upon the ecological data collected, PBTs are not considered a significant threat in the GMR
or AOC 22 as a result of site activities or releases to the River. A food-web analysis of PBTs (i.e.,
PCBs) is not considered warranted based upon: 1) the presence of upstream sources of PBTs as
identified in upstream sediment samples, 2) a limited presence of PBTs in sediment samples
adjacent to the site or potentially site-related, 3) the limited presence of PBTs in site soils adjacent to
or near the River (AOC 22), 4) low quality ecological habitat in AOC 22, and 4) the integrity of the
- benthic biological community in the GMR. The on-site soils do not present a mercury or PCB
ecological risk and population level reproductive effects were not observed in the biological
community assessment of the GMR (Appendix B). PCBs detected below the ESV and infrequent
detections of mercury in AOC 22 (floodplain) soils in between the site and the GMR are not
considered site-related or significant.

Soils of AOC 22 reveal the presence of similar compounds (low levels of inorganics, PAHs and
PCBs) found in GMR sediments. It is not known if the compounds are a result of historical site
release, background conditions, or deposition during a high water event in the GMR. The
concentrations present are low, often at low frequency and the compounds (aside from mercury and
PCBs addressed above) are not considered bioaccumulative or of significant threat to the GMR food
web. The presence of low levels of COPCs along the river may represent background conditions of
the river system and be the result of sediment redistribution in the river during storm events. Further
quantification of ecological exposure and risk above background as a result of these common
contaminants along a River floodplain when similar site-related risks have been shown to not be
present on site or in the adjacent river, is not warranted.

The presence of ongamc and inorganic COPCs above probable effect screening values in GMR
sediment resulted in a biocriteria survey that was conducted to evaluate the potential impacts that
these stressors might be having on the macroinvertebrate and finfish community. The community
specific data, index scores, associated Qualitative Habitat Evaluation Index (QHEI) results, and
other habitat observations indicate that the former ARMCO Hamilton plant site has not adversely
affected the biological communities in adjaoent and downstream portions of the Great Miami River.
No further assessment of sediment or riparian soil data in or near the GMR is anticipated as a result
of the available data and a conclusion of “no effect’ that resulted from the quantitative evaluation. of
sediment dwelling organisms (macro invertebrates) and fish in the GMR (KEMRON and EA
Engineering, 2008) OEPA review of the Work Plan for this effort resulted in approval for AK Steel
to “consider a “no effects” survey result as an off-ramp to further investigation of the Great Miami
River for this site® (OEPA, 2007).

Based on the body of data presented in this ecological risk assessment, including, but not limited to,
the absence of threatened and endangered species at the Site; the documented absence of impact
to the river biota and achievement of exceptional warmwater habitat biocriteria in the river,
documented upstream sediment concentrations of COCs; absence of significant or hlgh quality
ecological habitat within the npanan area; and, absence of significant PBT detections in the study
area, no significant ecological risk is present to warrant additional evaluation or action at the Site.
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Therefore, it is concluded that no further ecological investigation of or response action for the AK
Steel Former ARMCO Hamilton Plant facility or the Great Miami River is warranted for this site

under CERCLA and the NCP.
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Figure 1-2 U.S. EPA Eight-Step Ecological Risk Assessment Process
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Figure 3-1. BERA Conceptual Site Model
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Table 2-1

Potentially Compléete Ecological Exposure Pathways
AK Steel Former ARMCO Hamiliton Plant

New Miami, Butler County, Ohio

Baseline Ecological Risk Assessment

Exposure Pathway AOC22 Great Miami River
Direct contact with surface soil by terrestrial plants and
invertebrates R o o oxt - 0
Root uptake from surface soil by terrestrial plants _ S S .0
Incidental ingestion of soil by vertebrate wildlife 2 L o B X2 I .
ingestion of prey items which have bioaccumulated

nstituents from soil by vertebrate wildlife> o X% o

diments e J - _
Direct contact with sediment by aquatic or benthic
invertebrates L o o 1 x'
Direct contact with sediment by aquatic vertebrates (e.g. fish) . _ 0O ) L _)_(__1 ) o
Incidental ingestion of sediment by vertebrate wildlife 2 o 1 x*r ___||
Ingestion of prey items which have bioaccumulated

nstituents from sediment by vertebrate wildlife> o 1. x* )

u"'“ w hrmma mu A e ety —t - _— - - — - — - ——— —_—

Direct contact with surface water by aquatic invertebrates | B . )
Direct contact with surface water by fish I {1 0o -
Incldental ingestion of surface water by vertebrate wildlife 2 __ 0 o
Ingestion of prey items-which have bioaccumulated

nstituents from surface water by verilebrate wildlife 2 . o) o

oundWater 0. ~ .

Discharge of groundwater to surface water and direct contact
by aquatic invertebrates and fish. 0 (o)

X = Potentially complete exposure pathway.

O = Incomplete or insignificant exposure pathway, no further evaluation recommended.

1 - Exposure pathways evaluated in the SLERA.

2 - Several ecological screening levels incorporate impacts to vertebrate wildlife via food web exposure.



Table 2-2

Assessment and Measurement Endpoints
AK Steel Former ARMCO Hamilton Plant
New Miaml, Butler County, Ohio

Baseline Ecological Risk Assessment

essment Endpoint/Measurement Endpoint AOC22 Great Miami River
1) Sustainabllity of a terrestrial plant and invertebrate community
which reflects the avallable habitat in the Site’s upland areas and
can serve as a forage base for higher trophic level receptors.

a) Comparison of terrestrial soil concentrations to soil quality

screening benchmarks. Measurement of concentrations in excess of
soil quality screening benchmarks will be considered indicators of X
potential effects on plants and/or invertebrates.

2) Sustainabllity of a healthy and well-balanced benthic
Invertebrate community which is typical of comparable Ohlo
habitats with similar structure, morphology, and hydrology.

a) Comparison of bulk sediment analytical chemistry results to

sediment quality benchmarks. Measurement of concentrations in
excess of sediment quality benchmarks will be considered indicative X
of a potential for ecological risks to benthic receptors.

b) Characterization of sediment metals bioavailability based on
simultaneously extracted metals (SEM)/acid volatile sulfides (AVS)
relationships. SEM/AVS ratios greater than 1 in a sediment sample X
will be considered an indicator of potential bioavailability for divalent
cationic metals.

3) Sustainability of a healthy and well-balanced aquatic receptor
community (e.g., fish and aquatic invertebrates) which is typical of
comparable Ohlo aquatic resource areas with similar structure,

morphology, and hydrology.

a) Evaluate diversity indices for aquatic receptor community (fish and
aquatic invertebrates). Measurements that do not meet OEPA

standards will be considered indicators of potential effects on aquatic X
receptors.

b) Evaluate sediment at potential point source reiease locations from
the site to the GMR (AOC7 and AOC19). Measurements of

concentrations in excess of upstream conditions will be considered X
indicators of potential effects on aquatic receptors.




. Table 2-3
. Samples Evaluated in the BERA
AK Steel Former ARMCO Hamilton Plant
New Miami, Butler County, Ohio
Baseline Ecological Risk Assessment

Exposure Area . Medium Sample Locatlon ID

AOC 22 ' SO AOC22RA1 AOC22RA7 AOC22RA13
AOC 22 SO AOC22RA2 AOC22RA8 AOC22RA14
AOC 22 SO AOC22RA3 AOC22RA9 AOC22RA15
AOC 22 o) AOC22RA4 AOC22RA10 AOC22RA16
AOC 22 SO AOC22RA5 AOC22RA11 AOC22RA17
AOC 22 SO AOC22RA6 AOC22RA12 AOC22RA18
Great Miami River SE GMRSD1 GMRSD15 GMRSD27
Great Miami River SE GMRSD2 GMRSD19 GMRSD28
Great Miami River SE GMRSD3 GMRSD20 GMRSD29
Great Miami River SE GMRSD4 GMRSD20dup GMRSD30
Great Miami River SE GMRSD5 GMRSD21 GMRSD31
Great Miami River SE GMRSD6 GMRSD22 GMRSD31dup
Great Miami River SE GMRSD7 GMRSD23 GMRSD32
Great Miami River SE GMRSD8 GMRSD24 GMRSD33
Great Miami River SE GMRSD9 GMRSD25 GMRSD34
Great Miami River SE GMRSD14 GMRSD26

SO = Surface Soil

SE = Surficial Sediment

See Figures 2-2 and 2-3 for sample locations.




Table 2-4

Ecological Screening Values

AK Steel Former ARMCO Hamilton Plant

New Mianii, Biitler County, Ohio

Baseline Ecological Risk Assessment

Sediment Soll
Parameter CAS No. (mg/kg) (mg/kg)
Inorganics )
Aluminum 7429:90-5 2600 [9 NV 10,24}
Antimony 7440-36-0 2 M 0.27 10,23]
Arsenic 7440-38-2 9.79 [5] 18 10
Barlum 7440-39-3 0.7 9] 330 10
Beryllium 7440-41-7 NV _ 21 10,23) |
Cadmium 7440439 0.99 [5] 0:36 10,23
Calclum " 7440-70-2 NV o ‘NV
Chromium-(total) 7440-47-3 434 I5] 28 [10,23]
Cobalt 7440-484 50 14,22] 13 110]
Copper 7440-50:8 316 I5] 28 [10,23] |
Cyanide 57-12-5 0.1 4,22] 1.33 [4.23_]_
Jiron 7439-89-6 20000 6] NV 10,25) |
7439-92-1 35.8 G 11 10,23]
7439-05-4 NV . NV
7439:86:5 460 __[6) 500 19
_7439:978 0.18 15] 0.3 11
7440:02-0 22.7 [5] 28 10
7440-09-7 NV NV
7782-49-2 2 [13] 1 [11]
7440-22-4 . 1 [7]. 4.2 [10,23)
7440:23-5 NV NV
7440-28:0 NV 1 1]
Vanadium 7440:62:2 NV 7.8 [10,23]
Zinc 7440:66:6 121 5] 50 [11]
Orgarilcs )
|Semivolatile Organic Compounds )
Acenaphthene 83-32-9 0.15 M 20 [11] |
Acenaphthylene 208-96-8 0.00587 — [4,22) 682 4,23]
Anthracene 120-12-7 0.0572 [5] 1480 4,23) |
a)anthracene 58:55-3 0.108 [5] 5.21 4,23] |
a)pyrene 50-32-8 0.15 15] 1.52 4,23 |
205:99-2 10.4 [4]: 59.8 4,23]
101-24-2 0.17 16] 119 4,23] |
207-08-9_ 0.24 9] 148 4,23 |
218-01-9 0.166 __19] 4.73 4,2§]_
53-70-3 0.033 5] 18.4 4,23)
206-44-0 0.423 5] 122 4,23] |
86-73-7 0.0774 [5) 122 4.25_)]_
193:39-5 0.2 [(_S) 109 4.23|
91-20-3 0.176 [§] 0.0994 4,2@]_
85:01-8 0.204 [5] 457 4,23
128:00-0 0.195 5] 785 4,23 |
TotallPAHs 1.61 [5] 1.0 12]
92-52-4 NV 60 11
2,2-Oxybls(1-Chloropropane) 108-60-1 NV 19.9 [4,23]
2,4,5-Trichlorophenol 95:95-4 NV 4 11
2,4,8-Trichlorophenol 88-06-2 0.208 4] 994 4.2§1_
2.4-Dichlorophenol 120:83:2 0.0817 4] 87.5 4,23]
2,4-Dimethyipheriol 105:67-9 0.304 4] 0.01 [4)
2,4-Dinitrophenol -51:28-5 0.00621 4] 20 1] ]
2-Chloronaphthalene 91-58-7 0.417 4] 0:0122 4,23] |
2-Chlorophenol 95-57-8 0.0319 4 0:243 4,23]
2-Melhﬂnaphlha|_ene 91-57:6 0.0202 [4,22) 3.24 4,23] .
_gilljrbanillh'e 88-74-4 NV 74.1 4,23]
2-Nitrophsnol -88-75:5 0.0133 [4,18] 5.12 4,18]
2,4-Dinitrotoliene 121-14-2 0.0144 4 1.28 4,23]
2,6-Dinitrotoluens 608-20:2 0.0398 4 0.0328 4,2§]_
3,3"-Dichlorobenzidine 01-94-1 0.127 4 '0.646 4,23]
3-Nitroaniline _99:09-2 NV 3.168 4,2§]_
4,8-Dinitro-2-methyiphenol 534-52-1 0.104 4 0:144 4,23]
4-Bromophanylphenyl ethér 101-55-3 1.2 8 NV |
4-Chloro-3-methyiphenol 58-50-7 0.388 4 7.95 4,2L
4-Chloroaniline 106-47-8 0.1468 4 1.1 4,23)
4-Chlorophenyiphenyl ether 7005-72-3 NV NV
4-Nitroanlline 100:01-8 NV 21.9 4,23]
4-Nitrophenol " 100:02-7 0.0133 4] " 5:112 4.23]' |
Acetophenone 98-86-2 NV 300 . 4,23]
Atrazing 1912-24-9 NVPage 10f3 0.00005 [12]




Table 2-4

Ecological Screening Values

AK Steel Former ARMCO Hamilton Plant

New Miami, Butler County, Ohio

Baseline Ecological Risk Assessment

o Sediment Soil
Parameter CAS No. (mg/kg) {mglkg)
Benzaldehyds e 100-52:7 A4 NV
Bis(2:Chloroethoxy)methane 111:91-1 NV 0.302 4,23]
Bis(2-Chloroethyl)ether 111-44-4 3:52 [4] 23.7 4,23]
Bis(2:Ethylhexyl)phthalate 117-81-7 890 I8 0.925 4,23
Bromodichloromethane 75-27-4 NV 0.54 4,23]
Butylbenzyiphthalate 85-68-7 11 [8] 0.239 4,23] .
Carbazole 86-74-8 NV NV j
Dibenzofuran 132-64-9 0.42 18] NV .
Diethyiphthalate 84-66-2 0.6 ]9 100 [11]
Dimethyiphthalate 131-11-3 0.6 [4,19] 734 [4,23].
Di-n-butyiphthalate 84-74-2 1.114 4] 200 1]
Di-n-octylphthalata 117-84-0 40.8 4] 709 4,2_:3]_.
N-nitrosodi-n-propytamine 621-64-7 NV 0:544 4,23]
|N-Nmosogi'me'nyiamina 86-30-8 NV 0.545 4,23
|o-Cresol:(2-Methyiphenol 95-48-7 0.012 [8] 40:4 4,23)
lECras’olv(#Me‘!hylphenol 108-44-5 0.0202 4] 163 4,23]
Pentachlorophenol 87-86-5 23 4 3 11
Phenol 108-95-2 0.0491 4] 70 11
Volatlle Organic Compounds ) O _
1,1,1-Trichloroethane 71-556 0.030 8] 20:8 [4,23]
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 NV NV |
1,1-Dichlorosthane 75-34-3 0.027 Jg] 20.1 4,23]
1,1-Dichiloroéthene 75-354 0.031 18] 8:28 4,23]
1,2,4-Trichiorobenzens. 120-82-1 9.8 [8] 11.1 4,23]
1,2-Dibromo-3-chloropropane 96-12-8 . NV 0.0352 4,23] |
1,2-Dibromoethane 106-93-4 NV . 1.23 4,23] |
1,2-Dichlorobenzene 95-50-1 0.33 [8] 296 4,23] |
1,2-Dichloroethane 107-06-2 0.26 _ 0.000000212 4,23] |
1,3-Dichlorobenzene 541-73-1 1.7 [8] 37.7 4,23] |
1,4-Dichlorobenzere. 106-48-7 0.34 [_8_] 0.546 4,23]
2-Butanone 76-93-3 0.27 18] 89.6 4,23] |
2-Hexanone. 591-78-8 0.022 18] 126 4,23] |
4-Methyt-2-pentanone 108-10-1 0.033 [8] 443 4,23]
Acetone - 87-64-1 0.0087 [8) 25 4,23]
Benzene 71-43-2 0.16 [8] 0.255 4,23]
Bromomethane 74-83-9 0.137 [4) 0:235 4,23)
Caprolactam 105-60:2 NV NV -
Carbon disuifide 75-150 0.00085 8] 0.0941 4,23]
Carbon tetracliloride 568-23-5 0.047 [8] 2.98 4,23]
Chiorobenzene 108-90-7 0.41 18] 13.1 4,23)
Chioroéthiane 75-00-3 NV NV
Chioroform 67-66-3 0.022 [8] 1.19 4,23]
Chioromethane 74-87-3 NV 10.4 4,23]
cis-1,2-Dichloroethene 156-59-2 0.40 _[8.14) 0.784 4,21]
cis-1,3-Dichioropropene " 10061:01:5 0.000051 [8.20] 0398 4,23)
[Cyclohexane T 110-82-7 NV 0.1 [12]
Dibromachloromethane _124:48-1 NV 2.05 4,23]
Dichlorodifluoromethiane 75-71-8 NV 39.5 4,23)
Ethylbenzene 100414 0.089 8] 5.16 4,23
Hexachlorobenzene 118-74-1 0.02 14.22] 0:199 4,23]
Hexachlorobutadiene 87-68-3 | 0.0265 [4) 0:0398 4,23]
Hexachlorocyclopentadiene 77-47-4 0.901 I 0.755 4:23] |
Hexachloroethane. o 687-72:1 1.0 8 0:598 4,23]
Isopropylbenzene 98-82-8 NV - NV
[m*p Xyléne XYLMP 0.025 [8,15) NV
[Methytiacetate 79-20-9 NV NV
Methylcyclohexane 108-87-2 NV NV ]
Methylene chloride 75:08-2 0.37 [8] 4.05 [4,23
(Methyk-tert-butyl-ethier 1634-04-4 | NV ~ NV ]
Nitrobenzene 98:95-3 0.145 [4] 1.31 [4,23)
0-Xylene 95-47-6 0.025 [8,15] NV
Styrene 100-42-5 0.254 14 '4.60 4,23
Tetrachloroethene 127-18:-4 0.41 8 9.92 4,23] .
Toluene ) 108-88-3 0.050 '[8] 200 [11]
trans-1,2-Dichloroethene 156:80-5 0.40 [8,14 0.784 4,23]
trans-1,3-Dichloropropene 10061-02-6 0.000051 [8,20 0.398 4,23)
Trichloroethene 79:01-6 0.22 [8] 124 4,23
Trichlorofluorgmethane 75-69-4 NV 16.4 4,23
Vinyl chloride 75:01-4 0.20Page 2 of 3 [4] 0.646 {4,23




Table 2-4

Ecological Screening Values

AK Steel Former ARMCO Hamilton Plant
New Miami, Butler County, Ohio
Baseline Ecological Risk Assessment

I Sediment Soll

Parameter . CAS No. (mg/kg) {mg/kg)

Xylenes (total) 1330-20-7 0.18 O] 10 4]
Polychlorinated Biphenyls _

Total PCBs ) [TotalPCBs__| 0.0598 G 40 [11]
II)onImIFurans i
Polychlorinated dibenzofurans 51207-31-9 NV 0.0000388 [4.23] |
2,3,7.8-Tetrachlorodibenzo-p-dioxin 1746-01-6 _0:00000012 4] 0.000000199 [4.23] |

Polychorinated dibenzo-p-dioxins . PCDDs 0.000011 4 0.000000199 4,23]

CAS - Chemical:Abstracts Service
Eco-SSL - Ecological Soll Screening Level
ERL - Effacts Range-Low

ER-L - Effects-Range-Low

ESL - Ecological Screening Level .
ESV - Ecological Screening Value

L.CV - Lowest Chronic Value

LEL - Lowest Effect Level

NV - Screening value not Identified

OAC - Ohio Administrative Code

ORNL - Oak Ridge National Laboratory
PAH - Polycyclic Aromatic:Hydrocarbon
PCB - Polychiorinated. Biphenyl

SCV - Secondary Chroni¢ Value

TEC - Threshold Effect Concentration
TOC - total Organic Carbon

WQC - Water Quality Criteria

Screening value sources:and notes

[2] ORNL SCV for aquatic blota (Suter and Tsao, 1998).

[3] ORNL LCV for aquatic blota (Suter and Tsao, 1996).

[4] Reglon:5-ESLs (U:S. EPA 2003a; Available at http://Awww.epa.govJRCRIS-Reglon-5/ca/ESL.pdf).

Equilibrium partitioning based sediment ESLs prasented in this table are adjusted to a default TOC of 1%. ESLs used in screening
are adjusted to site-specific TOC.

[5] TEC from MacDonald, et al. (2000).

(6] LEL from.Ontario Ministry of the Environment (Persaud, et al. 1996).

[7] ER-Ls from Long and'Morgan (1990).

[8] ORNL SCV for sediment-associated biota (Jones et al., 1997) adjusted to default of 1% TOC. SCVs adjusted to site-specific TOC for screening.
[9] Value from NOAA's Screening Quick Reference Table (Buchman, 1989).

[10] U.S. EPA Eco-SSL. Value selected is the lower of the values derived-for soil invertebrates, plants, birds, and:-mammals.
[11] ORNL screening benchimark for terrestriai plants (Efroymson, et al., 1997); values for earthworms are higher.

[12] Region 4 Ecological Screening Values (U.S. EPA, 2001; Available at http://www.epa.gov/regiond/waste/ots/ecolbul.htm).
[13] Region 3 Ecological Screening Values (U.S. EPA, 20086; Available at http:/iwww.epa.gov/reg3hwmd/risk/eco/index.htm).
[14] Value for 1,2-dicliloroethene used as a surrogate.

[15] Value for m-xylene used-as-a surrogate.

[16] Value for benzo(a)antiiracene used as-a surrogate.

[17) Value for benzo(b)fluoranthene used.as-a surrogate.

[18] Value for 4-nitrophenol:used as a-suriogate.

[16] Value for diethylphthalate used as'a surrogate.

[20] Value for 1,3-dichloropropene used-as a surrogate.

[21] Value for trans-1,2-dichioroethene used as a surrogate.

[22] Region 5 sedimant ESL not based on equilibrium partitioning.

[23] Screening level based on impacts to higher trophic fevel recaptors.

[24] No numerical Eco-SSL. Toxicity is dependent on soil pH, not total concentration of aluminum.

[25] No numerical Eco-SSL. Toxicity is dependent on site-specific soil conditions (e.g. pH, Eh, soll-water coriditions).
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Table 3-1

Samples Evaluated In the BERA

AK Steel Former ARMCO Hamiliton Plant
New Miami, Butier County, Chlo
Bassline Ecological Risk Assessment

[Exposure Area Medium _ “Sample Location ID

AOC 22 SO AOC22RA1 AOC22RA7 AOC22RA13
AOC 22 SO AOC22RA2 AOC22RA8 AOC22RA14
AOC 22 SO AOC22RA3 AOC22RA9 AOC22RA15
AOC 22 SO AOC22RA4 AGC22RA10 AOC22RA16
AOC 22 SO AOC22RA5 AOC22RA11 AOC22RA17
AOC 22 SO AQC22RA6 _AOC22RA12 AQC22RA18
Great Miami River SE GMRSD1 GMRSD15 GMRSD27
Great Miami River SE GMRSD2 GMRSD19 GMRSD28
Great Miaml River SE GMRSD3 GMRSD20 GMRSD29
Great Miami River SE GMRSD4 GMRSD20dup GMRSD30
Great Miami River SE GMRSD5 GMRSD21 GMRSD31
Great Miami River SE GMRSD6 GMRSD22 GMRSD31dup
Great Miami River SE GMRSD7 GMRSD23 GMRSD32
Great Miami River SE GMRSD8 GMRSD24 GMRSD33
Great Miami River SE GMRSD9 GMRSD25 GMRSD34
Great Miami River SE GMRSD14 GMRSD26

SO = Surface Soil

SE = Surficial Sediment

See Figures 2-2 and 2-3 for sample locations.



Table 3-2

Ecological Screening Values

AK Steel Former ARMCO Hamilton Plant
New Miami, Butler County, Ohio
Baseline Ecological Risk Assessment

Sediment Soll
CAS No. {ma/kg) (mg/xg)
75604 NV 164 23]
75014 0.202 4 0645 A,
1330-20-7 0.18 10 4
[TotalPCBs | 0.0668 Bl 40 1]
RFATE T N 0.0000386 423
1748-01-8 0.00000012 [ 0000000189 4
PCDDs 0.000011 4 0.000000189 423] |

CAS - Chemical Abstracts Service

Eco-SSL - Ecological Soll Screening Level
ERL - Effects Range Low

ER-L - Effects Range-Low

ESL - Ecological Screening Level

ESV - Ecoloical Screening Value
LCV -"Lowest Chronic Value

LEL - Lowest Effact Level

NV - Screariing value not identified
OAC - Ohio Administrative Code

ORNL - Oak Ridge Nationgi L aboratory
PAH - Polycyciic Aromatic Hydrocarbon
PCB - Polychiorinated Biphenyl

SCV - Sacondary Chronic Value

TEC - Threshold Effact Concentration
TOC - total Organic Carbon

WQC - Water Quaiity Criteria

Screening value sources and notes

{2) ORNL SCV for aquatic biota (Suter and Tsao, 1996).

[3] ORNL LCV for aquatic bicta (Suter and Tsao, 1996).

{4] Region 5 ESLs (U.S. EPA 2003a; Available at hitp:/Awww.epa.gov/RCRIS-Region-5/ca/ESL.pdf).

Equtibrium partitioning based sediment ESLs presented in this table are adjusted to a default TOC of 1%. ESLs used in screenir
are adjusted to site-specific TOC.

[5] TEC from MacDonald, et al. (2000).

[6] LEL from Ontario Ministry of the:Environment (Persaud, et al. 1996).

[7] ER-Ls from:Long and Morgan (1960). _

{8] ORNL SCV for sediment-associated biota (Jones et al., 1997) adjusted to default of 1% TOC. SCVs adjusted to site-specific
[9] Value from NOAA's Screening Quick Reference Table (Buchman, 1888).

{10] U.S. EPA.Eco-SSL. Vaiue selected is the lower of the values derived for oil invertebrates, plants, birds, and mammas.
{11] ORNL screening benchmark for terrestrial plants (Efroymson, et al., 1997); values for earthworms are higher.

[12] Reglon 4 Ecological Screening Values (U.S, EPA, 2001; Available at hitp://www.epa.goviregiond/waste/ots/ecolbul.him).
[13] Reglon 3 Ecological Screening Values (U.S. EPA, 2006; Availabie at http-//www.epa.gov/reg3hwmd/risk/eco/index. htm).
{14] Vaiue for 1,2-dichiorosthens used as-a surrogate.

[15] Vahie for m-xylene used 83 a surogate.

[16] Value for benzo{a)antivacene used as a surrogate.

[17} Valus for. benzo(b)fuoranthene used as a surrogate.

[18) Value for- 4-nitrophencl used as.a surrogate.

(18] Value for diethyiphthalate used as a surrogate.

{20) Value for 1,3-dictioropropens used as a suTogate.

[21] Vaiue for trans-1,2-diclioroéthene used as a surrogate.

22] Reglon 5 sediment ESL not based on equilibrium partitioning.

[23] Screening:level based on Impacts to highar traphic level receptors.

[24] No numerical Eco-SSL. Taxicity Is dependent on soil pH, not total concentration of aluminum.

[25] No numerical Eco-SSL. Toxicity is déependent on site-specific soll conditions (e.g. pH, Eh, soil-water conditions).
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Table 3-2

Ecological Screening Values
AK Steel Former ARMCO Hamiiton Plant
New Miami, Butler County, Ohio

Baseline Ecological Risk Assessment

Sediment Soll
CAS No. {mghg) ___(mghg) |
1812:24-0 NV 000005 [12]
100627 NV NV ]
111-81- NV 0.302 423]
111444 3.52 [ DT 4,23)
17817 800 0925 4.23) |
765274 NV _ 0.54 423 |
8568-7 11 O 0238 4.23) |
86-74-8 NV . NV
132:64-9 042 8 NV
BA-66-2 0. 0 100 |
131-113 0. [4.19] T4 [4.23] |
84-74-2 1114 [4] 200 [ |
117-84-0 40.8 [ 700 423
821-64-7 NV 0.544_ 4
86-30:6 NV 0.545 4.23
95-48-7 0012 18] 404 4.23] |
106-44:5 0.0202 4 163 4,
87865 2 4] 3 1]
108:85-2 0.0481 4] 70 {1
716556 0.030 18] 208 423 |
_76-13-1 NV, _ NV —
75343 0.027 8] 201 4.23] |
75354 0.031 g 828 4.23]|
—_120-82-1 96 18 1K) 4.23]
1,2-Dibrom 96-125 NV 00352 4.23) |
[1.2:Dibromoethane 106-53-4 NV 123 4.23)
[1.2:Dichioroberzane 85-50-1 0.33 9 2.86 4.23
[1.2-Dichlorosthane 107-06-2 026 0.000000212 423
[1,3-Dichlorobenzene 54173 17 o1 1A} 4,23
[1.4:Dichiorcbenzene 106-46-7 0.34 i8] 0.546° 4,
2-Butanone 78633 0.27 8] 8.6 4.23
591786 0022 126 4.23]
108-10-1 0.033 I8l [75) 4.23] |
7-84- 10.0087 25 4.23) |
7143-2 0.16 81 0.255 4,29] |
. 539 0137 J4] 0235 4,23
prolact 105602 NV NV —
Carbon disufide 75-150 0.00085 G 0.0041_ 423
Carbon tstrachioride 56-23-5 0047 18] 2.88 423
Chiorcbenzene 108-80-7 041 8] 131 4,23]
Chioroethane 75-00- NV — NV
Chioroform 67-66- 0.022 18 1.9 423] |
Chioromethane 74813 NV 104 4,23] |
cla-1,2-Dichiorosthene 15650-2 040 8,14 0.784 [421] |
cis-1;3-Dichioropropene 10081015 0.000051 0.368 [4.23]
yclohexans 10-82-7 NV" 0.1 112 |
Dibromochicromethane 124-46-1 NV 2.05 14.29]
Dichiorodifiuoromethane 75718 NV _ 3. 4.23] |
Ethylbenzer 100414 0.089 5.1 4,23)
Hexachiorobenzene 118-74-1 0.02 4.2 0.169 4,23)
Hexachiorobutadiene 87-68.2 0.0265 14 0.0388 4.23)
Hexachiorocyciopentad TT-AT4 "0.801 4] 0:755 4,23]
Hexactiorosthane 67-72-1 10 0.508 4,
sopropylbenzene 88828 NV ' NV
m+p Xylene XYLMP 0.025_ [.15] NV
ity acetate 79208 NV NV
Byicyciohaxane 108-67-2 NV _ NV |
Aethylene chioride 75002 0.37 4.05 [4.23] |
Hyt-t athe 1634:04-4 NV NV 1
Nitrobenzene 98-65-3 . 146 4] .31 [4,23]
o-Xylene 55478 .025 815 NV ]
Styrens 100-42:¢ 0.254 4 460 423
Tetrachiorosthene 127-18-4 041 O] 9.82 4,23
Tokene 108887 0.050 8] 200 1
trans-1,2:Dichiorosthene 156-60-¢ 0.40 [8.14] 0.784 473) |
trans-1,3:Dichioroprop 10061026 | 0.000051 [8,20) 0.388 4.23]
Trichiorosthens 78016 0.22 O] 124 4
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Table 3-2

Ecological Screening Values

AK Steel Former ARMCO Hamiiton Plant
New Miami, Butler County, Ohio
Baseline Ecological Risk Assessment

I l Sediment l Soll
Parameter CAS No. (mphg) (mghg)
inoreanics . -
i 7428-00- 2600 ] NV [10.23]
7440-364 2 m_ 027 [10:23] |
7440-36" 878 5 18 [0 |
7240-3-; 07 8] 330 [19]
TAA0AT NV__ _ 21 [10.23] |
744043 0.88 58 0.38 [10.23] |
T4A0T0- NV NV ]
7440-47-: a3 B 2 [10:23] |
744048 50 14.22] 13 10] |
7440-50-8 316 1851 28 [10,23] |
57-12:6 0.1 [422) 133 [423) |
435-85.¢ 20000 NV [10.25] |
7435-02-1 35.8 5 1 {10,23] |
7439954 NV ) NV
7439-96-¢ —_480 . 500 1
7439-974 0.18 [5] 0.3 1
7440-02 27 15] 28 0
7440-08- NV NV .
7782492 2 13] 1 1
7440-22-4 Ul 42 [10.29] |
7440-23-! NV NV
7440-281 NV 1 [
7440:62- NV — 78 [10.23) |
T440-66-4 21 Bl |— - -0 -—- - -~ -
le Compounds -
83-32.9 0.1 Ul 20 1] |
cenaphtiy 208-96-8 0.00587 [4.22) 882 4,23] |
Anthracens 120-12-7 0.0572 5 1480 [4,23]
zo{a)anthrac 56-55-3 - 0.108 [5] 5.21 4,23]
o{ajp) 50-32:8 0.15 52 4,23
zo{b)ftuc 205:99- 0.4 [4] 59.8 4.23] |
Bénzo(g.h.[)pen . 191-24- .17 [6] 19 4,23]
Benzo(k)fuora: 20708+ 24 6 48 A
rysens 21801 X 5] 473 423] |
Dibera(a,hjanthrac 53-70-3 033 5] 184 4.23) |
Fluoranthene 208440 423 122_ 423] |
Fluorene 86737 0.0774 5] 122 4,23] |
Indeno(1,2;3-cd)p) 183-38-5 0.2 109 4.23] |
Naphthalane 91-203 0:176 5] 0.0094 4,23]_|
Phenanthrens 85-01-8 0204 15] 57 4,23] |
Pyrene 126.00-0 0.186 5] 785 4,23] |
Total PAHs Total PAHS 1.61 5] 10 12) |
1,1-Biphenyl 82624 | NV 80 11] |
2,2-Oxybis{1-Chioropropane 108-60-1 NV 19.9 [4.23]
2 4,5 Trichiorophenc 95954 NV — 4 1
2.4,6-Trichiorophena 88:08-2 0.208 4] 04 [423] |
2,4-Dichlorophenol 120-:83-2 | 0.0817 4] 7.6 [4.23)
2 &-Dimethylphenc 105-67:9 0.304 4';l .01 4]
2,4-Dinftropheno +28- 0.00821 4] 2 [0
2-Chioronaphthale: 58~ 0.417 4] 0.0122 4
2:C 0 96678 | 00319 4] 0243 4.23] |
2-Methytnaphthalens 9157 0.0202 J4.22) 3.24 4.23] |
2-Nitroartiine 88-74-4 NV 74.1 4,23]
2-Nirophend 88:T5.5 0.0133 18 5.12 4.18] |
2.4 Dinftrotoluens 12114 0.0144 4 1:28_ 4.2
2,6 Dinftrotoluene. 606-20- 0.0388 g 0.0328 473]
3,3-Dichiorobenzidine 9184 0.127 4 0.848 423 |
3-Nitroanline 98002 W 318 4.7
4,6:Dinitro-2-methylpheno 534-62- 0.104 L 0344 42
4-Bromophenyipheny! ether 101553 12 18] NV -
4-Chioro-3-methyiphena 50:50-7 0.388 {4 7.95 ¥
4-Chioroanline 108478 0.148 [4] 11 [4,23]
Chiorophenytphenyl ather 7005-72-3 NV NV
4-Nitroaniire 100:01-8 NV _ 1.9 423
&Nitrophanc 100027 0.0133 — 12 4,23
cetophenc 968-86-2 NV 300 [4,23]
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Table 4-2

Surface Soil Ecological Screening Evaluation - AOC 22 Exposure Area
AK Steel Former ARMCO Hamilton Plant

New Miami, Butler County, Ohio

Baseline Ecological Risk Assessment

Does Maximum| Location of

CAS Chenig_al (a) Units Maximum HQ | Exceed ESV? Detection
e 53 oo, ; F (i
7: v —_— : SETs 530 X P 'm
41~ 5 Y 21 0.
i i 0.36 ] Y
- m 2_§ .5 es
13 r
8:18 : es
7 r D : 3 \(2eaa X . =3 {
17.18 ¥ 93 75
X : i 20 Yes_
14:1 5 i T Yes
> E i 3.2 0.25 T e
1 11E-01 0. = No
= 5 R | ) s " -2
4 1,1-Biphenyl _ mg/kg 218 4 56E+00 60 0.0760 No AOC22RA2
90-12+ 1 14:17 5.45E-01 NV NE AOC22RA2
4 17: i 4
X 1% é
%
12- 3 1 1480 0 No
1 1. 122 X Yes |
3 0.2713
= A REERE 5 o = -
1-. 5
1 18 4
1 1818 . 85 1 es A
2E+0: 1.0 562.0 es
7-64-1 28 B0E02 35 0014 No AOCZ2RAT_|
110-82- Al 7 0.1 0.73 No AOCZ2RA18 |
2 NV NE NE [“AOC22RA15 |
: : e oin e 0 R
2 L03E-01 5. 0. Al
[95478 Xylene _ 8 265602 N NE NE___| AOC22RATS |
(ol P8 {ToRIPes Mok | 1618 Z37ER00 i) 0050 No_ | AOCZ2RAB |
o trations in boldface italics d the ESV. Compounds in light green highlight are with background (Appendix G).

CAS - Chemical Abstract Service.

ESV - Ecological screening value

HQ - Hazard Quotient (Maximum ion/ESV)

NV - No value identified

NE - Not evaluated due to lack of screening value

Total PCBs is the sum of Aroclor 1248, Aroclor 1254 and Aroclor 1260.

Xylene is the sum of m,p, and o-isomers.

Total PAHSs is the sum of the PAHs detected within this exposure area. One-half the individual PAH's quantitation limit was used as a proxy concentration in the sum
for those samples in which the individual PAH was reported as undetected.

(a) Only chemicals with at least one positively detected result are reported.

(b) Frequency of detection - Number of detected ples: Number of total p

(c) Maximum detected concentration for each chemical, after duplicates have been averaged. If maximum concentration exceed ESL, average and 95% UCL values were develof
(d) Eco-SSL for alumimum is dependent on soil pH. No risk likely if pH > 5.5. Site soil pH is average of 8.4. Toxicity due to aluminum is not expected.

(e) Eco-SSL for iron is dependent on site-specific soil conditions (e.g. pH, Eh, soil-water conditions). Toxicity due to iron is not expected.




Table 4-3
Surface Soil Ecological COPC UCL and Background Evaluation - AOC 22 Exposure Area
AK Steel Former ARMCO Hamilton Plant
New Miami, Butler County, Ohio
Baseline Ecological Risk Assessment

Number of
Ecological Location of Samples
Average Maximum Detected| Screening Does 95%UCL Maximum Exceeding the
CAS Chemical (a) Units FOD (b) | Concentration | 95% UCL | Concentration (c) Value 95%UCL HQ | Exceed ESV? Detection ESV Ecological COPC?
| anics caizs
_7"2‘%”& Antimony mg/kg 17:18 1.21E+00__|_1.55E+00 2.49E+00 0.27 5.8 Yes AOC22RAB_| 16 (all J flag) Yes
7440-43-9_|Cadmium mg/kg 18:18 1.23E+00 | 1.77E+00 3.31E+00 0.36 49 AOC22RA8_| 18 Yes
7- 18:18 3.30E+01 4.42E+01 9.20E+01 26 1.7 AOC22RA16 11 Yes
18:18 2.84E+01 | 357E+01 | 6.55e+01 | 28 13 E: AOC22RA8 | 7 Yes
| mgkg | 1818 | 1.07E+02 | 1.67 £ BRI §T € o o o S WREGESY & vy 15.2 PR E | P R b AT B [ ) s
THTR‘E 18:18 1.12E+03 1.54E+ 3.18E+ 3.1 AOC22RA1 1 es
17:18 1.73E-01 5.78E-01 0.9 AOC22RA8 3
mg/k 18:18 1.74E+01 3.35E+01 0.7 AOC22RA8 i
14:18 8. 1 2.11E+00 1.0 AOC22RA9 /]
7440-62 Vanadium ﬁ 1818 6 S i 3.05E+01 X 2.5 _AOC22RA4 | 17 _ No(Bkgd)
: inc mg/kg 3 3.33E+02_ | 5.2 1.36E+03 50 104 17 es
SVOCs
90-12-0 T-Methylnaphthalene | _mg/k 1217 T3BE-01 | 2.00E-01 545E-01 NE
‘ e Ve VR 1 O 2 g LR T G b R
86- arbazole 7:18 1.08E+ + .30E+ NV NE AOC22 N es
218-01-9__|Chrysene 18:18 7.20E+00 | 4.15E+01 4.48E+01 473 8.8 Yes AOC22RA11 3 Yes
(132-64-0__|Dibenzofuran 4:18 2.30E+00 | 1.55E+01 2.13E+01 NV NE N ' NE Yes
206-44-0__|Fluoranthene mg_ggfl 18:18 2.02E+01 1.24E+ 1.44E+02 122 1.0 No AOC22RA2 1 F
91-20-3 Naphthalene k 18:18 3.71E+00__| 3.1BE+01 | _ 5.10E+01 0.0994 320.3 Yes AOC22RA2 6 es
Phenanthrene 18:18 1.71E+01 1.00E+02 1.37E+02 45.7 2.4 Yes AOC22RA2 2 Yes
12 Pyrene m 18:18 1.49E+01 8.76E+01 9.71E+01 78.5 11 Yes AOC22RA11 2
Total PAHs | Total PAHs ‘mg/kg 7.69E+01 4.74E+02 5.62E+02 1.0 473.7 Yes Yes
VOCs s
79-20-9 | Methylacetate K 2:18 7.86E-01 1.20E+00 NV NE NE_ | AOC22RA18 “NE No (1)
[ 108-87- Methyicyclohexane 1:18 2.66E-01 2.66E-01 NV NE NE_ | AOC22RA18 NE No (f)
05-47-6 Xylene mg/kg 1:18 2.65E-01 2.65E-02 NV NE NE AOC22RA18 NE No (f)
PCBs
Total PCBs_|Total PCBs mg/kg 18:18 5.93E-01 0.77E-01 2.30E+00 40 0.02 No AOC22RA8 0 No (g)

Compounds listed are those where maximum detected concentrations exceed ESLs (COPCs) or no ESL exists for that compound.
Compounds in light green highlight are consistent with background (Appendix G). Compounds in purple highlight 95%UCL does not exceed ESL and # of samples >ESL is low.
CAS - Chemical Abstract Service.
ESV - Ecological screening value
HQ - Hazard Quotient (Maximum concentration/ESV)
NV - No value identified

NE - Not evaluated due to lack of screening value

Total PCBs is the sum of Aroclor 1248, Aroclor 1254 and Aroclor 1260.
Xylene is the sum of m,p, and o-isomers.
Total PAHSs is the sum of the PAHs detected within this exposure area. One-half the individual PAH's quantitation limit was used as a proxy concentration in the sum
for those samples in which the individual PAH was reported as undetected.
(a) Only chemicals with at least one positively detected result are reported.

(b) Frequency of detection - Number of detected samples: Number of total samples.
(c) Maximum detected concentration for each chemical, after duplicates have been averaged. |f maximum concentration exceed ESL, average and 95% UCL values were developed.
(d) Eco-SSL for alumimum is dependent on soil pH. No risk likely if pH > 5.5. Site soil pH is average of 8.4. Toxicity due to aluminum is not expected.
(e) Eco-SSL for iron is dependent on site-specific soil conditions (e.g. pH, Eh, soil-water conditions). Toxicity due to iron is not expected.
(f) Compounds are not considered COPCs in AOC22. Low detection frequencies and not significant in site soils (areas of known historical impact/use).




Table 5-1

Surface Soil Ecological Screening Evaluation - AOC 22 Exposure Area
AK Stes! Former ARMCO Hamilton Plant

New Miami, Butier County, Ohio

Baseline Ecological Risk Assessment

Does Maximum| Location of
Detection Maximum
CAS Omniell"l] Exceed ESV? _;lug_d_m_
T o N S AL .|
f . S=
- um ] R Yes
: - .70 o |
; ; — G g:_'% AGEZHAL
5 7 Ve
LY 0.2 %
1, 0.8
= YA Ve AR
50 27 Yos 2T ]
SVOCs
- PRE T %0 00750 No
124 T4 rinotthai: r% “NE %E
: % N7 1)
o o " p Y .r. )
SRS 5 [ A K 2 S
12 % Yes
i N C——
1 1 30 1. 0187 — No... . |
=0, _ % Yg
1 1@' Ya
7-84-1 25 5,014 .
TN NE s
T T e LlE_m
G123 L 10— ) v

Concentrations in boldface italics exceed the ESV. Compounds in light green highlight are consistent with background (Appendix F).

CAS.- Chemical Abstract Service.

ESV - Ecological. screening vaiue

HQ - Hazard Quotient (Maximum concentration/ESV)

NV - No value identified

'NE - Not evalusited due to lack of screening vaiue

Tots! PCBs Is the sum of Arocior 1248, Nndor1254|nd~oclor12w

Xylene ia the sum of m.p, and o-isomers.

Total PAHS is the sum of the PAHs detected within. this exposure area. One-haff the individual PAH's quantitation kmit was used as a proxy concentration in the sum
for those samples in which the individual PAH was reported as undetected.

() Onily chemicals with at.least one positively detected result are reported.

{b) Frequency of detaction - Number. of detected samples: Number of total samples.

(c) Maximum detected concentration for aach chemical, after dupiicates heve been averaged. If - d ESL, and 85% UCL values were deveior
{d) Eco-SSL for aiumimum Is dependent on soil pH. Nomklluylplhs.s Site solf pH Is average of 8.4. Toxdclty due to siuminum is not expected.

(@) Eco-SSL for iron s dependent on site-specific soil conditions (e.g. pH, Eh, soil-water conditions). Toxicity due to Iron is not expected.




Table 5-2

Surface Soil Ecological COPC UCL and Background Evaluation - AOC 22 Exposure Area

AK Steel Former ARMCO Hamilton Plant
New Miami, Butler County, Ohio

Baseline Ecological Risk Assessment

Number of
Ecological Location of Samples
Average Maximum Detected| Screening Does 95%UCL| Maximum Exceeding the
CAS Chemical (a) Units FOD (b) | Concentration | 95% UCL | Concentration (c) Value 95%UCL HQ | Exceed ESV? Detection ESV Ecological COPC?
i anics
0 ntimony ma/kg 71 T.21E+00 B5E+00 2.49E+00 0.27 5. Yes AOC22RA8 | 16 (_a_|1I1l flag) Yes
30 |Cadmium m T 1.23E+00 77E+00 3.31E 0.36 " Yes AOC22RA8 Yes
140-47~ hromium (total) m 1 3.30E+ 4.42E+01 9.20E+01 —26 1. Yes AOC22RA 1 Yes
440-50-¢ r m 1 2.84E 3.57E+01 55E+01 SR 1.3 Yes AOC22RA8 7 Yes
langanese m + i 3 3.18E+0. : 3.1 Yes 3 Yes
e m T4E+ § 0. o
- nium m 8. o 1.0 No AOC22RA9 4
nc m 3.33E+02 5.20E+02 1.36E+03 5 104 Yes 2 1 es
SVOCs
5 na lene m 1417 1.38E-01 2.22E-01 5.45E-01 NE NE NE AOC22RAZ NE Yes
e 0 m 1 .08E+0i .20E+00 9.30E+00 NE A es
nzofuran m A 2.30E+00 | 1.55E+01 2.13E+01 NV N ; s
06 uoranthene m Eg 18:18 2.02E+01 1.44E+02 1.0 No AOC22RA2 1
- aphthaiene mg/kg i 3.71E+00 3.18E+01 5.10E+01 0.0994 320.3 Yes AOC22RA2 3 es
nanthrene ma/kg 18:1 1.71E+01 1.09E+02 1.37E+02 457 2.4 Yes AOC22RA2 . Yes
ne ma/k 18:1 1.49E+01 9.71E+01 11 Yes AOC: 11 2
ota s [Total B ma/kg 7.69E+01 .TAE+02 5.62E+02 1.0 473.7 Yes es
VOCs
79-20 thylacetate mg/kg 2:1¢ 7.86E-01 1.20E+00 NV NE NE AOC22RA18 E No
08-87-2 thylcyclohexane mg/kg 1AL 2.66E-01 2.66E-01 NV NE NE AOC22RA18 No
5 ylene mg/kg 1:18 2.65E-01 2.65E-02 NV NE NE AOC22RA18 NE No
PCBs
otal s |Total PCBs ma/kg 18:18 5.93E-01 9.77E-01 2.30E+00 40 0.02 No AOC22RA8 0 No (g)

Compounds listed are those where maximum detected concentrations exceed ESLs (COPCs) or no ESL exists for that compound.

Compounds in light green highlight are consistent with background (Appendix F). Compounds in purple highlight 95%UCL does not exceed ESL and # of samples >ESL is low.
CAS - Chemical Abstract Service.

ESV - Ecological screening value

HQ - Hazard Quotient (Maximum concentration/ESV)

NV - No value identified

NE - Not evaluated due to lack of screening value

Total PCBs is the sum of Aroclor 1248, Aroclor 1254 and Aroclor 1260.

Xylene is the sum of m,p, and o-isomers.

Total PAHs is the sum of the PAHs detected within this exposure area. One-half the individual PAH's quantitation limit was used as a proxy concentration in the sum

for those samples in which the individual PAH was reported as undetected.

(a) Only chemicals with at least one positively detected result are reported.

(b) Frequency of detection - Number of detected samples: Number of total samples.

(c) Maximum detected concentration for each chemical, after duplicates have been averaged. If maximum concentration exceed ESL, average and 95% UCL values were developed.
(d) Eco-SSL for alumimum is dependent on soil pH. No risk likely if pH > 5.5. Site soil pH is average of 8.4. Toxicity due to aluminum is not expected.

(e) Eco-SSL for iron is dependent on site-specific soil conditions (e.g. pH, Eh, soil-water conditions). Toxicity due to iron is not expected.

(f) Compounds are not considered COPCs in AOC22. Low detection frequencies and not significant in site soils (areas of known historical impact/use).

(9)




Table 6-1

Comparison of Great Miami River Sediment Concentrations Against Ohio Sediment Reference Values

AK Steel Former ARMCO Hamilton Plant
New Miami, Butler County, Ohio
Baseline Ecological Risk Assessment

Zinc

Does Maximum
- Concentration
Chemical Retained in Maximum Detected| Ohio Sediment Detected Exceed
_ Sediment Units | Concentration (a) | Reference Value (b) SRv?
inorganics ' _
Aluminum mg 18100 39000 No
|Arsenic mg 10.6 18.0 No
[Barium mg/k 523 240 Yes .
[Cadmium . mg/k 1.8 0.90 Yes
[Chromium (total) ma/kg 63.3 40.0 Yes
Copper mg/kg | 163 34.0 Yes
iron mg/kg | 37900 33000 Yes
Lead mg/k _2980 47.0 Yes
Manganese mg/kg 2370 780 Yes
Mercury mg/ 0.19 . 0.12 No
Nickel mg/ke 31.5 42.0 No
 Vanadium mg/k 39.4 40.0 No
mg/k 681 160 Yes

Concentrations in boldface italics exceed the SRV.
SRV - Sediment reference value

NV - No value identified

NE - Not evaluated due to lack of screening value

(a) Maximum detected concentration for each chemical, after duplicates have been averaged.
(b) SRVs presented are established for the Eastern Corn Belt Plains eco-region with the
exception of the statewide values for lead, mercury, and vanadium.
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Table 6-3

AOC 22 Exposure Area COC Comparison to Effects Levels
AK Steel Former ARMCO Hamiiton Plant
New Miaml, Butler County, Ohlo
Baseline Ecological Risk Assessment

Maximum Ecological [ | Number of
Detacted Screening EcoSSL | Eco-SSLor EcoSSL Location of Samples
Average | Concentration | Value Used in Mammalian/ JORNL" Inverts /{ Earthworms Maximum | Exceeding the
CAS Chemical (8) | FOD (b) {Concentration] 85% ucL () SLERA 95%UCL HQ HQ HQ MHa Detection ESV
inorganics
: Antim 7:18 21EX BOE+00 | 2.49E+00 0.27_ 58 0.2175. AOC22RAB_| 16 [all J flag)
mium A8 | 1.23E+00 ZIEX00 | J.31E+00 0.36__ 49 | %/4 [~ AOC22RAB | 8
ium (fotal) 18:18 | 3.30E+01 | A4.42E+01 9.20E+ P 1.7 11
r FE_'] 84ET01_|_357E+01 6.55E+01 28 13|
anganese B: 1A2E+03 | 1.54E+03 3.18E+ 500 KK AOCZZRAT0 13
Inc 717 3IE+02_|_5.20E+0 JOE+03 50 0.4 22 17
8SVOCs .
12 = ne one]  14: TIBEDT | 2. . NE NE \'4 "AOCZZRAZ | NE
- a ne T 78:98 | 3.71E+00 | 3.18E+01 50E+01__ | 0.0004 3203 V V vV AOC22 8
—{Phenanthrene 18:48_| 1.71E+D : 3IEF 45.7 —24 V V A z
otal PAHs [ Toial PAHs ‘ B9+ -T4E+02 5.62E+02 10 _ 4740 v V _
PCBs ] —
otal ToalPCBs | 18:18 | 503E-01 | O.77E-01 | 2.30E+00 40 0.02 NV NV NV _ AOC22RA8 0

Al units are in mg/kg.

Compounds listed are those where HQ was greater than 1 and compounds were not consistent with site background.

Compounds In light green highlight have a Hazard Quotient (HQ) less than 1.

CAS - Chemical Abstract Service.
ESV - Ecologlical screening value

HQ - Hazard Quotient (Maximum concentration/ESV)

NV - No value identified

NE - Not evaluated:due-to lack of screening value
Total PCBs Is the sum.of Aroclor 1248, Aroclor 1254 and Aroclor 1260.
Total PAHS Is the sum:of the PAHs detected within this exposure area. One-half the individual PAH's quantitation limit was used as a proxy concentration in the sum
for those samples In which the individual PAH was reported as undetected.
{a) Only chemicals with at least one-positively detected result are reported.

(b) Frequency of detection - Number of detected samples: Number of total samples.
(c) Maximum detected concentration for each chemical, after duplicates have been averaged. If maximum concentration exceed ESL, average and 95% UCL values were developed.



Table 11-1

Comparison of Great Miami River Sediment Concentrations Against Ohio Sediment Reference Values

AK Steel Former ARMCO Hamilton Plant
New Miami, Butler County, Ohio
Baseline Ecological Risk Assessment

~ Does Maximum

_ Concentration
Chemical Retained in Maximum Detected] Ohio Sediment Detected Exceed

Sediment Units | Concentration (a) | Reference Value (b) SRV?
Inorganics.
Aluminum . _mg/kg 18100 39000 No
|Arsenic mg/kg __10.6 18.0 No
Barium j_ma/kg 523 240 Yes
[Cadmium _ N _ma/k 1.8 0.90 Yes
[Chromium (total) mg/kg 63.3 40.0 Yes
|Copper . -mg/kg 163 34.0 Yes
{Cyanide _ma/kg. 8.86 NV NE
Iron mg/k 37900 33000 Yes
Lead | ma/kg 2980 47.0 Yes
Manganese ma/kg | 2370 780 Yes
|Mercury mg/kg __0.19 0.12 No
Nickel mg/kg 31.5 42.0 No
Vanadium mg/kg. 39.4 40.0 No
{Zinc__ mg/kg. . 681 . 160 Yes

Gohcentrations in boldface italics exceed the SRV.
SRV - Sediment reference value

NV - No value identified

NE - Not evaluated due to lack of screening value

(a) Maximum detected concentration for each chemical, after duplicates have been averaged.
(b) SRVs presented are established for the Eastern Corn Belt Plains eco-region with the
exception of the statewide values for lead, mercury, and vanadium.
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Table 3-1

Surficial Sediment Ecological Screening Evaluation
Evaluation of Bulk Sediment Analytical Chemistry Data
AK Steel Former ARMCO Hamilton Plant

New Miami, Butler County, Ohio

Upstream acent to Site

Ecological Screening Value | GMRSD19 GMRSD30 GMRSD34 GMRSD29 GMRSD33 GMRSD28 GMRSD15 GMRSD14 GMRSD27 GMRSD9 GMRSD26 GMRSD4 GMRSD7 GMRSD3
Analyte Low Effect Effect 11/11/2005 09/26/2007 09/26/2007 09/26/2007 09/26/2007 | _09/26/2007 11/10/2005 11/10/2005 09/26/2007 11/10/2005 09/26/2007 11/09/2005 | 11/09/2005 | 11/09/2005
Inorganics (mglkg)
Aluminum 25500  [5)| NV 22200 10500 5830 3280 1530 11600 2330 12500 2900 18100 6850 5870 11100 5570
Arsenic 979 (1] 33 [ 154 85 J+ 37 J+ 31 g 21 J+ 6.6 J+ 1.7 9.1 25 J+ 10.6 8 J+ 43 5.8 37
Barium 07 56| NV 446 J 142 J 923 J 494 J 179 J 212 J 139 J 931 J 366 J 149 J 946 J 787 -9 12 J 562 J
Beryllium NV NV 1 U 074 0.66 U 069 U 058 U 33 U 059 U 066 U 072 U 0.84 U 0.89 081 U 078 U 073 U
Cadmium 099 11| 498 |1 4.9 1.7 066 U 069 U 058 U 33 U 0.59 U 0.66 U 072 U 1.4 J+ 077 U 081 U 078 U 073 U
Calcium EN EN 46400 78100 93400 107000 149000 109000 90900 88000 95200 63100 101000 95800 100000 101000
Chromium (total) 34 (| 11 [ 744 J 127 J 9 J 52 J 25 J 7M. 268 J 78 633 J 174 J 149 J 19.7 J 126 J
Cobalt 50 31| Nv 11.9 68 U 66 U 69 U 58 U 328 U 59 U 10.6 72 U 9.2 77 U 81 U 78 U 7.3 U
Copper 316 (1] 149 [ 88.9 J+ 182 J+ 10.7 J+ 3 M 334 J+ 6.9 385 85 J+ 66.2 116 J+ 17.6 26.2 14.9
Cyanide 01 3| Nv 2 U 125 U 136 U 177 U 1.68 U 1.6 U 148 U
Iron 20000 [2) | 40000 | 28900 11000 11700 5210 20500 13400 31200 8660 34700 37900 17600 22700 13800
Lead 358 [1]]| 128 [1] 58.7 14 9.8 3 42.5 4.2 18.9 8.1 54.2 18.3 22.7 12.6
Magnesium EN EN 13700 J 20900 J 21700 J 21300 J 28800 J 17200 J 27600 J 27100 J 24900 J 21000 J 16100 J 26600 J 27200 J 28100 J
Manganese 460 2| 1100 2 488 J 231 327 307 184 721 217 J 564 J 223 434 J 544 326 J 502 J 295 J
Mercury 018  [11] 106 [1] 0.63 0.28 0.04 U 004 U 004 U 0.23 U 004 U 0.05 0.05 U 0.16 0.17 006 U 0.05 0.05 U
Nickel 227 1] 486 [1) 297 1.4 7.4 47 U 262 U 6.3 219 7.1 31.5 228 109 16.8 9.7
Potassium EN EN 2580 1660 1250 795 304 2740 373 2370 597 2820 876 1050 1860 1030
Selenium 2 4] NV 2 U 23 1.5 14 U 12 U 66 U 12 U 13 U 14 U 1.7 2.8 1.7 1.6 U 15 U
Sodium EN EN 184 219 239 250 175 810 156 166 182 179 479 207 199 191
Thallium NV NV 10 U 14 U 15 14 2 66 U 59 U 66 U 14 U 84 U 2 81 U 78 U 7.3 U
Vanadium 50 [56)]] NV 44.1 25.9 12.8 10.9 6.1 328 U 12.9 26.6 9.6 39.4 11.2 17.3 25.4 16.9
Zinc 121 (1| 459 422 J 651 J 326 J 14 J 145 J 194 J 702 J 201 J 210 J 107 _J 61 J 9.8 J 596 J
SVOCs (uglkg)
Total PAHs (ND=0) 16 [1]] 22800 [1] 14250 2931 2109 14371 49 5250 444.7 6033 2220 10005 11102 6090 13814 4495
Total PAHs (ND=DL) 16 [1]] 22800 [1] 19050 4341 6509 14831 5649 544.7 6373 4100 10005 11102 6240 14014 4915
PCBs (ugfkg)
Total PCBs (ND=0) 00598 [1]| 676 1] 0 191 141 155 89 250 230 0 211 122 280 240 140 220
Total PCBs (ND=DL) 00598 [1]| 676 _ [1] 264 285 229 247 169 353 180 305 238 384 405 299 367

Notes

EN - Essential Nutrient

ESL - Ecological Screening Level

LEL - Lowest Effect Level

SEL - Severe Effect Level

NV - Screening value not identified
PAH - Polycyclic Aromatic Hydrocarbon
PCB - Polychlorinated Biphenyl

TEC - Threshold Effect Concentration
PEC - Probable Effect Concentration
TOC - Total Organic Carbon

U - Not detected. Detection limit presented.
J - Estimated value.

(ND = 0) - Non-detects not included in sum for Total PAHs or Total PCBs

(ND = DL) - Full detection limit value used as surrogate for non-detect compounds in sum for Total PAHs or Total PCBs
Only analytes detected at least once are presented.

Only detected concentrations are compared to ecological screening values.

Blanks indicate that analyte was not analyzed for,

Bold text indicates value exceeds Low Effect screenii value.

Screening value sources and notes

[1) TEC and PECs from MacDonald, et al. (2000).

[2] LEL and SELs from Ontario Ministry of the Environment (Persaud, et al. 1993).

[3] Region 5 ESLs (U.S. EPA 2003; Available at http:/iwww.epa.gov/RCRIS-Region-5/ca/ESL.pdf).

[4) Region 3 Ecological Screening Values (U.S. EPA, 2006; Available at http://www.epa.gov/reg3hwmd/risk/eco/index.htm).
[5] Value from NOAA's Screening Quick Reference Table (Buchman, 1999).

[6] Value is based on background data, not toxicity.
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Table 3-1

Surficial Sediment Ecological Screening Evaluation

Evaluation of Bulk Sediment Analytical Chemistry Data
AK Steel Former ARMCO Hamilton Plant
New Miami, Butler County, Ohio

EN - Essential Nutrient

ESL - Ecological Screening Level

LEL - Lowest Effect Level

SEL - Severe Effect Level

NV - Screening value not identified
PAH - Polycyclic Aromatic Hydrocarbon
PCB - Polychlorinated Biphenyl

TEC - Threshold Effect Concentration
PEC - Probable Effect Concentration
TOC - Total Organic Carbon

U - Not detected. Detection limit presented.
J - Estimated value.

(ND = 0) - Non-detects not included in sum for Total PAHs or Total PCBs

(ND = DL) - Full detection limit value used as surrogate for non-detect compounds in sum for Total PAHs or Total PCBs
Only analytes detected at least once are presented.

Only detected concentrations are compared to ecological screening values.

Blanks indicate that analyte was not analyzed for.

Bold text indicates value exceeds Low Effect scmenii value.

Screening value sources and notes

[1] TEC and PECs from MacDonald, et al. (2000).

[2] LEL and SELs from Ontario Ministry of the Environment (Persaud, et al. 1993).

[3] Region 5 ESLs (U.S. EPA 2003; Available at hitp://www.epa.gov/RCRIS-Region-5/ca/ESL.pdf).

[4] Region 3 Ecological Screening Values (U.S. EPA, 2006; Available at http://www.epa.gov/reg3hwmd/risk/eco/index.htm).
[5] Value from NOAA's Screening Quick Reference Table (Buchman, 1999).

[6) Value is based on background data, not toxicity.

Adjacent to Site Downstream

LE ical Screeni V:'leue GMRSD25 GMRSD32 GMRSD6 GMRSD31 GMRSD31 duj GMRSD24 GMRSD22 GMRSD2 GMRSD21 GMRSD5 GMRSD20 | GMRSD20 dupl GMRSD1 GMRSD8 GMRSD23
A Low E Effect 09/26/2007 09/26/2007 11/09/2005 09/26/2007 09/26/2007 09/25/2007 09/25/2007 11/09/2005 09/25/2007 11/09/2005 09/25/2007 09/25/2007 11/08/2005 11/08/2005 09/25/2007
Inorganics (mg/kg)
Aluminum 25500  [5) NV 10800 11900 6240 3700 3680 3920 2790 2460 3090 9600 3540 4020 5680 2700 3510
Arsenic 9.79 [1] 33 1] 45 J+ 44 J+ 25 3 J+ 6.7 J+ 4.1 J+ 22 S+ 13 24 J+ 46 1.4 J+ 22 J+ 29 1.9 22 J+
|Barium 0.7 [5.,6] NV 140 J 167 774 J 565 J 398 J 493 J 251 J 135 J 202 J 523 J 57 J 669 J 291 J 266 J 431 J
Beryllium NV NV 1.4 3 07 U 31 0.63 0.76 059 U 06 U 058 U 07 U 068 U 0.76 U 069 U 069 U 068 U
Cadmium 0.99 [1] 4.98 [1] 1.2 U 061 U 1.2 058 U 058 U 059 U 059 U 06 U 058 U 1.8 068 U 076 U 0.76 069 U 069 U
Calcium EN EN 189000 207000 95100 190000 167000 171000 124000 182000 151000 111000 76400 91700 83200 93600 92600
Chromium (total) 434 [1 111 1] 153 J 12 J 216 J 65 J 7:J 89 J 66 J 59 J 43 J 378 J 8 J 84 J 348 J 67 J 75 J
Cobalt 50 [3] NV 123 U 6.1 U ARV 58 U 58 U 59 U 59 U 6 U 58 U 7 U 68 U 76 U 69 U 69 U 69 U
Copper 316 [1] 149 1] 21.2 J+ 9.5 J+ 24.7 65 J+ 74 J+ 4.7 J+ 6.1 J+ 4.8 6.8 J+ 135 J+ 114 J+ 21.9 r é 9.2 J+
Cyanide 0.1 13] NV 139 U 119 U 139 U 8.86 1.38 U
Iron 20000 [2] | 40000 [2] 14800 7530 14100 8760 9770 17100 7620 7980 10000 23700 6910 7980 12700 6800 6920
Lead 35.8 [1] 128 1 18 8.3 31.3 9.1 8.5 6.2 4.9 38 33 8.3 10.3 5.8 7
Magnesium EN EN 50600 J 54300 J 24600 J 45200 J 37700 J 53800 J 31700 J 36700 J 43200 J 20200 J 17800 J 18000 J 24300 J 26300 J 30300 J
Manganese 460 [21] 1100 [2) 733 301 J 411 391 449 238 259 J 333 349 J 228 258 285 J 191 J 218
Mercury 0.18 1] 1.06 [1] 0.08 U 004 U 0.19 0.04 0.04 004 U 0.04 U 004 U 0.04 U 0.12 005 U 005 U 0.06 004 U 005 U
|Nickel 227 [1] 48.6 [1) 11.8 49 U 12.5 5.9 74 6.2 54 5 5.1 199 6.9 8.2 10.9 5.7 6.6
Potassium EN EN 1680 2250 881 496 597 482 562 361 332 1020 739 895 933 552 668
Selenium 2 [4] NV 3 16 1.8 1.2:.U 1.3 12 U 12 U 12 U 1.4 14 U 1.5 15 U 14 U 14 U 14 U
Sodium EN EN 685 849 221 247 269 274 195 181 223 318 203 226 185 167 194
Thallium NV NV 3.3 7.8 7 U 3 32 39 1.9 6 U 35 72U 14 U 15 U 69 U 69 U 14 U
Vanadium 50 [5.6] NV 16.3 73 14.3 7.6 8.8 9.3 9.4 8.3 14.5 17.9 1.1 9.5 15.1 8.3 9.8
Zinc 121 [1] 459 1] 722-J 23 J 107 J 244 J 263 J 219 J 196 J 16.8 J 156 J 383 J 416 J 151 J 253 J 354 J
SVOCs (ug/kg)
Total PAHs (ND=0) 1.6 [1] | 22800 [1) 9672 3426 1578 228 2139 1411 2120 3340 2548 1382 1123
Total PAHs (ND=DL) 1.6 [11 ] 22800 [1] 11312 3816 3138 627 3699 1591 10520 9340 3808 1646 9523
PCBs (ug/kg)
Total PCBs (ND=0) 0.0598 [1] 676 [1] 250 132 77 95 53 465 125 156 606 280 54
[ Total PCBs (ND=DL) 0.0598 [1] 676 [1] 414 210 155 212 131 557 217 260 652 418 192

Notes
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Appendix A Surficial-Sediment Analytical Data - Metals, TOC, and Solids
AK Steel Former ARMCO Hamilton Plant )

New Miami, Butier County, Ohio
sys_loc_code:] GMRSD1 | GMRSD14 | GMRSD15S | GMRSD16 | GMRSDP16 | GMRSD17 | GMRSD18. | GMRSD19 | GMRSD2 | GMRSD20 | GMRSD20 | -GMRSD21 | GMRSD22 | GMRSD23 | GMRSD24 | GMRSD25 | GMRSD26 | GMRSD27 | GMRSD28 | GMRSD29: | GMRSD3 | GMRSD30
- ) sys_sample_code:| GMRSD1AA | GMRSD14AA | GMRSD15AA | GMRSD16AA] GMRSD16AB| GMRSD17AA| GMRSD18AA | GMRSD19AA | GMRSD2AA | GMRSD20AA | GMRSD20AB| GMRSD21AA | GMRSD22AA | GMRSD23AA!| GMRSD24AA | GMRSD25AA | GMRSD26AA | GMRSD27AA | GMRSDZBAA | GMRSD29AA| GMRSD3AA | GMRSD30AA'
| R - e sampidate: 11/08/2005 |. 11/10/2005 | ¥1710/2005 | 11/11/2005 | 11/11/2005 | 11/11/2005 | 11/11/2005 | 11/11/2005 | 11/09/2005 | 09/25/2007 | 09/25/2007 | 09/25/2007 | 09/25/2007 | 09/25/2007 :|. 09/25/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 11/09/2005 | 03/26/2007
. onal | csm I nical_name | report,_result_unit - - ' : : _ : ' - L . S _ S B i o : .
- [Metals ___[7429-90-5]{Aluminum _|ma/kg 5680 12500 [2330 2300 2650 4170 . 5230 22200 _ 2460 3540  |4020 10800 6850 2900 [11600  [3280 5570 10500
Metals  [7440-36-0]Antimony ma/kg 8.3 U 7.9U 21U '5.9=u 7.3U 79U 94 U 12V 72U 82U _ [9aU 147U [920 __|8:6U 94U [82v 8.8U 82U
Metals 7440-38-2 | Arsenic Imakg - 129 ]9 1.7 t‘F.l 3.1 35 3.2 154 1.3 143+ 2234+ 4.5+ |83+ 253+ 16 6.6 J+ 3.1+ 3z |8:5 3+
Metals . [7440:39-3]Barium ' 99:11  [93.1) 1391  [19) 21.2) 44.8). 70.73 446 ) 135 573 J_g 3. 140)  [946] lﬁ: ~ {212) 14943 _ '1562) 1423
Metals __ |7440-41-7 [Beryllium __|mg/kg 069U o660 059U _ 057U o610 [0.66U __ [0.78U 1U 0.6U 0.68U _|o76U 14 {0.89 b.2u__ [33u 069U - 03U Jo.74
Metals 7440:43-9{Cadmium . 076 0660 - .[0.59U 10570  [061U - J0.66U 078U 149 lo6u - [068U [o.76:U 120~ fo77U- Jopu  [33U Io 60y __ [073U [17
Metals _{7440-70-2 jCalcium -|83200 88000 _ 90900 |90600 1112000 1134000 86700 46400 182000 76400 191700 189000 101000- 95200 i 0 1101000 [78100
Merals 7440-47-3 | Chromium (total 134.8) 26873 2.1) - |53) 161 189) 12.1) J24) 593 8) 8.4 4.3 15.3) 17.43 7.9) - 9 3 126] _ |744)
Metals 7440-48-4 [ Cobalt’ : 69U 10.6 59U 15.7u 16.1U l66u 78U 119 6U. le8u 7.6 123U___|77U 7:20 j69U 73U 68U
Metals 7440-50-8 IC 21.9 '|38.5 ) 6.9 4.6 6.1 111 218 275 4.8 13.5 3+ 1143+ 6.8. 21.2 )+ 116 )+ 8.5.)+ _]10.7 3+ 149 88.9.)+
Metals 57-12-5 nide —_18.86 136U _ [1.25U 11150 j1.22U 1.34U 1610 '2 U 1.19U ] ' [ - 148V K
Metais 7439-89-6 [Iron: J12700 31200 - - 13400 7000 7870 10800 12700 57700 7980 6910 {7980 10000 7620. 8660 11700 13800 28900
Metals 7439-92-1 |Lead 224 18:9 4.2 4.6 54 19.1 15.1 224 3.8 8.3 10.3 - 33 . 4.9 -18.1 42. . |9.8 : 12:6 58.7
Metals 7439-95-4 |Magnesium 243000 127100 27600 ) 40900 J 286001 {46000 ) 25900J) . {13700) . |36700) {17800) 18000) [432003): _|31700) 124900.)- 17200 J 21300 281003 129900 3
IMetals 7439-96-5 [Manganese 285) 5643 - {217) 3791] _{289)  l481) |279'J 488) - [259) 228 258 333 . 238. (223 721 307 ' |295.J 231
Metals 7439-97-6 |Mercury 0.06 0:05 - Jo.0sU 0.04 U 0.04U - 10.04U 0.05 U 0.63 0.04U 0.05U 1005V 10.04-U 0.04:U -10.05Y 10.23 U 0.04 U 0.05U 0.28
Metals 7440-02-0 Nickel m 10.9 27.9 6.3 4.6U . Jaou 19.2 9.9 3.7 5 6.9 8.2 5.1 54 7.1 - 26.2 U 74 9.7 29.7
Metals 7440-09-7/Potassivm 1% 933 2370 E 512 635 Je63 504 2580 361 739 895 332 562 597 2740 795 1030 1660
Metals 7782-49-2\Selenium 14U 13U 124 11U 12U 113U 16U 2y 12U 15 15U 14 12U 14U 66U J14U 15U 2.3
Metals 7440-22-4Siiver ma/kg 14U 130~ hau 111U 12U 13U 16U 2V 12U 14U 15U 12U 12U 14U 166U 14U 15U 14U
Metals 17440-23-5 |Sodium |ma/kg 185 166 156 135 _ _]143 166 163 184 181 J203 226 223 195 182 810 250 191 1219
Metals _ [7440-28-0 [Thallium 1 69U 6.6 5.9iU 5.7U. 6.1U 6.6 U 78U 10U 6U 14U 15U - I35 19 [1.4U 6.6 U 14 73U 14U
Métals 7440:62-2 | Vanadium ﬁi ]15.1 _]26.6 12.9 ]9.5 10:8 10.3 115.5 41 |83 1.1 9 5 ___]145 9.4 9.6 |32.8U 10.C 16.9 25.9
Metals. '|7440-66-6 | Zinc 151) 70.2)° 194) 155) 19.5 - 358) 59.3) 686 ) 1681 38.3) 41.6) 1563 19.6 J 29.1) 145) 32.6) 59.6J 422 )
- {7440-44-0|Total nic Carbon 9140 ) 35907 14703 24200 27800) 19820 J 18900 30500 ) 9800 J 11700 0]8550 10100 10800 42900 12600 192000 |19600
TSOLIDS {Total Solids |% 2] |7§;5 80.1 86.7 82 . [74.9 62.1 501 _[s3.8 7n9 6338 [84.9 {845 69.5 148 1721 162.4 70.7
' ' Antimony and siiver were never deﬁected
J Estlmated valuve
U Compound was analyzed but not detected Page 1 of 2



Appendix A Surficial Sediment Analytical Data - Metals, TOC, and Solids

AK Steel Former ARMCO Hamilton-Plant.
New:Miaini; Butier County; Ohio

Antimony and silver were never detected.
) Estimated value
R Refjected

U Compoundwasanalyzedbutnotdeteched

sys_loq_code:

“GMRSD34

GMRSD3'

GMRSD31 | GMRSD31 | GMRSD32 | GMRSD33 GMRSD4 | GMRSP5 | GMRSDs | GMRSD? . GMRSD9
_sys_sample. code:| GMRSD31AA | GMRSD31AB | GMRSD32AA | GMRSD33AA | GMRSD34AA| GMRSD4AA | GMRSDSAA | GMRSDG6AA | GMRSD7AA | GMRSDBAA.{ GMRSDIAA | -
sample date 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26{2007 u'm'os' 11/09/2005.. 11‘[09@005'- -11/05/2005 1-1@[2005._ 11/10/2005 )
anaiyte_type] w@som | d\emlcal_name | report_result_umk - j _ i ] . T - 1 ’ |
Métals 7429-90-5: Alumlnum Img/kg. . .[3700 3680 11900  [1530 5830 5870 9600 6240 - Ji1100- 2700 18100
" [Metals 7440-36-0 | Antimony _ _lma/kg 7U 7U 74U 7U 79U 9.8U 84U  [84U 93U [83U 10.1 U .
Metals 7440-38-2 Arsemc Imd/kg |33+ 6.7 3+ 443+ |21+ 3.7+ 4.3 4.6 ilz.s- 5.8. 19 -J106
Metais 7440-39-3|Barium gk 5651  |39.8) 167 17.9) 92.33 73.7) . 5233 ~ |7743 1123  126:6) 1483 . |
[Metals 7440-41-7 | Beryliium 131 __|0.63 3 0.58 U 0.66 U 081U 07v__ . fo7u 078U -|T§_9.u lo84u .
Metals  [7440-43-9Cadmium  |mafiig oS8y los8 U 0.61U 058U 066U 0.81 U 18 1.2 0.78 U |_0£69 U |‘15-1 M
Metals - [7440-70-2 [Caldum jfkg - 190000 (167000  [207000 — [149000 (93400 95800 111000 . {95100 {100000° {93600 163100
Metals___"[7440-47-3 | Chromium (total 6.5) 123 12) 5.2) 12.7) 149)  [37.8) 216).  [197) [67) 16333
Metals __[7440-45-4 |Cobalt Jme 58U 58U 61U - [s8U 6.6:U 8.1U U 7U 78U "~ |e9u 192
Metals 7440-50-8 | Copper |mgfkg 6.5 3+ 74+ 8.50+ 133+ 1823+ 176 163 1247 26.2 7 Jg_s_.z K
Metals 57-135_[Cyanide Jmafkg 1 . _ _ nesu 1.39U 1.390 16U 1380 77U
Metals. 7439-89-6 |1ron Img/kg 8760 9770 17530 5210 11000 17600 23700 14100 22700 - |6800- 34700
Metals 7439-92-1 |[Lead __Imafkg 0.1 8:5 8.3 3 4 18.3 |372 313 1223 58 542
Metals 7439-95-4 [Magnes |ma/kg 45200)  |37700)  [54300)  [288003]  [21700) [26600) [20200) [24600) [27200) - [263003  [21000)
Metals 7435965 [Manganese _ |ma/kg - 411 |391 2370 184 327 326 349 301) 502 ) 191 434)
Métals 7439-97-6 | Mercury _|ma/kg . 0:04 loo4a  lo.04u 0.04 U 0.04 U 0:06 U 0.12 0.19. 10.05 0.04U __ {016
Metals 7440-02-0 [ Nickel ___|59 74 49U  Ja7u 114 109 19.9 12,5 16.8 5.7 |31.5 :
Metals  [7440-09-7 [Potassium matkg 496 597 _4!2_2_50 304 1250 1050 1020 1881 1860|552 2820 °
Metals 7782-49:2:|Selenium 12U 1.3 1.6 12U 15 17 14U 1.8 Ji6u 14U 17 _
Metals 7440-22-4[Silver |mafkg 1.2V 12U [1.2U 12U 13U 116U 14V 14U 116U 14U 17U
Metals 7440-23-5Sodium |majkg [247_ 269 . |84 175 | 207 318 221 {199 167 179
Metals 7440-28-0 [Thallium — |mig; 3. 13.2 7.8 2 _ 1.5 18.1U° 7y 7U 280 |69V 84U
Metals 7440-62-2 Vanadlum |ma/kg 76 |88 723 161 12 17.3 17.9 14.3 1254 |83 39.4
Metals 7440:66-6 |Zinc ' _[244) 126.3) J|2_3'J 11.4) 65.1) 612 681 107 {968) [253) 2101
10300 0[5810 4620 32900. 162003 [14100) [33400) [16200) [12300) 202002
|8e.8 |85.5 81.5 |82.6 M.7 59.6 717 718|626 72.3 56.6
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Appendix A Surficial Sediment Analytical Data - PCBs
AK Steel Former ARMCO Hamilton Plant
'- New Miami, Butler County, Ohio

- U m of Site In GMR '
sys_loc_code;]  GMRSDIS' | GMRSD19 | GMRSD28 | GMRSD29 | GMRSD30 | GMRSD33 1+ GMRSD34
sys_sample_code:]  GMRSDISAA | GMRSDIGAR | GMRSD2BAA | GMRSD29AA | GMRSDI0AA | GMRSDI3AA | GMRSD34AA
nglg date:]  11/10/2005 | 11/11/2005 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 |
__ype s, m chemical_neme | sult unit| : ! . . . :
PCBs jor 1016-|ug/kg a4y | e6u | 220U | 46U 47U ] 40U .| 44U |
pcBs 21 lug/kg | 84U _ 130U | 450U | 93U 95U 81U 90 U
PCBs : /k 41U 66U | 220U 46U 470 |- 40U | 44y |
PCBs Jug) 41U | 66U 220U 46U 47L 10U 44U
' Jugkg | 230 - T 66u | 250 91 o4 | 6 | ‘6
.. 41U | 66U | 220V 64 97 27) 74
ki 41U 66:U 220U | 46U | 47U | 40U.] 44U |
PCBs [ Total PCBs.(ND=0) ‘ _230 0 250 _155 191 | 89 141
Bs |Total PCBS.(ND=DL) __lug/l 353 | 264- | 910 247 285 169 229
: t0 Site in GMR : :
sys_loc_code: GMRSD] - | GMRSDI4 | GMRSD2 | GMRSD20 |GMRSD20dup] GMRSD21 | GMRSD22 | GMRSD24 | GMRSD25 | GMRSD26 | GMRSD27 | GMRSD3 | GMRSD31 [GMRSD3idup| GMRSDI2 | GMRSD4 | GMRSDS | GMRSD6 | GMRSD? | GMRSDS | GMRSDI | GMRSDI6 | GMRSD17 [ GMRSD18
sys_sample_code:]  GMRSDIM | GMRSDI4AA| GMRSD2AA | GMRSD20AA ! GMRSD20AB| GMRSD21AA| GMRSD22AA | GMRSD24AA| GMRSD25AA | GMRSD26AA | GMRSD27AA]| GMRSD3AA | GMRSD31AA | GMRSD31AB | GMRSD32AA| GMRSD4AA | GMRSDSAA | GMRSD6AA | GMRSD7AA | GMRSDBAA | GMRSDIAA | GMRSD16AA | GMRSD17AA| GMRSD18AA
snaiyte_t - . . _
s m chemical unit - . - .
Bs _|12674-11-ZAroclor 1016 Jug/kg | 46U | 45U 39U 46U 52U | 39U 39U | 39U | 8u 52U 47U. | 49U 39U 39U 40U 55 U 46U | 230U | 53U | 46U | 58U | 38U 4 U 53U
11104-28-2Aroclor 1221 ]~ e3u 91U 80U 93U | 110U |. 29U 79U | 79U 170 U 110U 9% U 298U 29U 78U 82U |. 110U 93u 470U 110U 93y 120:V 77U 89U 110U
. ' 11141-16-5Arodor 1232 |i 46U | 4asu | 39U | 46U | 520 39U 39U 39U 82U | 51U 470 | 49U U | 39U | 40U 5U 46U | 230U | 53U 46U 58U | 38U 44U 53U
PCBs - |53469-21-9 Aroclor 1242 ] 46U 45U. | 39U | 46U | 52U 39U 39U 39U 82U _| s2u 47y | 49U 2701 180 40U S5 U 46U | 230U | 53U | 46U | 58U sy 44U 53U
5 _|12672-29-GArodlor 1248 1| 290 45U | 95 | 67 80 267 43 77 130 170 | 130 | 220 39U 39U 90 240 440 1300 140 280 | 86 38U 130 240
11097-69-1Aroclor 1254 260 | 45U 39U 583 _76 27 34) 55 120) 110 81) _49-U 110 79 57 55U 464U 230V 53U 46U 58U 38U 4 U 53U
PCBs__|11096-82-5Aroclor 1260-]u 56 45U | U 46U 52U | 39U 39U 39U 82U 52U 47U 49U 39U 390U | 40U 55U 25) | 640 ‘53U 46U | 36) 38U 44U 53U
IPCBs Total PCBs (ND=0) : 606 _ 0o 95 | 125 156 - 53 77 132 250 280 211 | 220 380 | 259 147 | 240 465 | 2240 140 280 | 10005 0 130 240
PCBs [Total PCBs (ND=DL) ug/kg { 652 180 212 217 260 131 155 210 414 384 305 367 458 337|227 405 557 2700 299 418 10005 152 262 399
Dovnstream
b e GWRSIZ
sys_sample_code:|  GMRSDZ3AA
:|_ 09/25/2007 . |
| ansiyte_t ]
ype s m . ] sult_unt .
PCBs |12674-11-2Aroclor 1016 |ug/ 46U
PCBs-_|111104-28-AAroclor 1221 |ug 93U
1pCBs_|11141-16-SiArocior 1232 Jug/i 46U
PCBs. ~|53460-21-9Arocior 1242 lug/kg | “46.U
PCBs __|12672-29-6Aroclor 1248 -
PCBs |11097-69-1|Aroclor 1254 fug/kg: | - 46U
PCBs _|11096-82- r 1 kgl 46U
PCBs _|Total.PCBs (ND=0) - g 54
PCBs _|Total PCBs (ND=DL /kg | 192
(ND = 0) - Non-detects not Included In sum for ;
{ND = DL) - Fiill detection limit value used.as
Aroclors 1016, 1221, and 1232 were never detected and were not indisded:in the Total PCB calulation.
) Estimated vaiue .

R Rejected )
U -Compound was analyzed but not detected i - Pagelofl



Appendix A Surficial Sediment Analytical Data - PAHS
AK Steel Former ARMCO HamiltonPlant
New Miami,. Butler County, Ohio

sys_Joc_code:| - GMRSD1 | GMRSD14 | GMRSD15 | GMRSD16 | GMRSD16 | GMRSD17 | GMRSD18 | GMRSD19 | GMRsD2 | GMRSD20 | GMRSD20 | GMRSD21 | GMRsD22 | GMRsD23 | GMRsD24 | GMRsD25 | GMRSD26 | GMRSD27 | GMRSD2S | GMRSD29
_ sys_sample_code: |, GMRSD1AA | GMRSD14AA | GMRSD15AA | GMRSD16AA | GMRSD16AB | GMRSD17AA | GMRSD18AA | GMRSD19AA | GMRSD2AA | GMRSD20AA | GMRSD20AB | GMRSD21AA | GMRSD22AA | GMRSD23AA | GMRSD24AA | GMRSD25AA| GMRSD26AA | GMRSD27AA | GMRSD28AA | GMRSD29AA
_ . _ _ sample,_date:| 11/08/2005. 11/10/2005 | 11/10/2005 | 11/11/2005 | 11/11/2005 | 13/11/2005 | 11/11/2005 | 11/11/2005 | 11/09/2005 | ‘09/25/2007 | 09/25/2007 | 09/25/2007 | 09/25/2007 | 09/25/2007 | 09/25/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007

~énalyte-type | casm: | -. - Ical_name report_result_unit - i I : ) e . . o - 5 . i S o . 1 - ) ;

PAHs __(120-12-7 |Anthracene - - . 88 1 J330) - 14) -FQUJ - 1231 1180U) . |140] 530) 38U3 .. (1400U 1000 U 57] - 390 U 1180 ) J‘_240'1- .48 4500 U 390']
_|PAHs - 129:00-0. [Pyrene L . g 460). . /980) 84) |772) -196) - 1360J 1100) 500 ) 66 ) - |290) 15707 - 290 J |360J ) 1400. ~ ]1200 . 310) 650 J 2100
|PAHs - 1191-24-2 h; q - ' 180W)  ]230) 20) J§9J "148 ) ~1170) 460 J 620) 380 130 ) 200 1200~ 1103 640) ‘1600 - 1130 440 ) 1580

PAHs - 1193-39-5 1 1,2,3cdpyrene  |ug/kg 150 220) . [18)  [34] 423 1503 Ja00) 15801 B/ W 1203 120) . [100) - [843 763 - 5703 5720  [1203 390 500

PAHS - 1205-99-2 | bYuoranthene ~ lug/k 13103 - 480 ) ]m . 62 ] 172 |250:3 770) 11200 ) 38 13 190.) -1-_28(0-‘] 1603 - 110) . _ I 8003 960 180-) 600.) 800

PAHs 206-44-0_|Fluoranthene - : N [ 620) - ]1300) 196 ) 99 ) 120) |4303 1400 ) 2500) - |69). 14107 800.J 420 12403 . - 1800 1800 - 460) 9503 |3100

PAHSs |207-08-9 |Benzo(k)fluoranthene “juafkg - 110) 160 ) 11) " 119) 52]- - |190) 5602 680) - 8B U 160 J JmJ © {170 110 -1 780) 1890 1170 480)  ]730:

PAHS 208-96-8 [Acenaphthylene. _lug/kg 180W __[78) 25 U 39 W3 40U) __ [380U) (51000  J1200U) 38 W 14000 [1000U . [3%0 U 4’!-_36-3 ' 120) Fzzo J__ - Ja70u 4500V J460U_
- |PAHs 218-01-9 [Chrysene Jug/kg {270 3 440 1473 - 148) 623 - . 1230] 660 J 1700 J 15 12103 . 3103 - (2103,  _|160] 1880 960 220.) 550) 1100

PAHS 50-32-8_|Benzo(a)pyres —___ lug/kg .|310] 460 ] 2) - ez - |77 280)  [850) 1600 J 36)  [190) 2400 11903 {1703 1850 1000 180)  |500] 820

PAHs 53-70-3 ' |Dibenz(a h)an . 180.U3 j663 25 U 3BU © . ]12) 180 U |510=U 12000 - . [38U 11400:U 11000V 32 22) 160) 180 ) 132) 4500 U 160 )

PAHs 56-55-3. g a)anthracene i - 1230 |510J' 25] - 34) {45) 1160 ) 520) 910) 19U 170 J240)  {210) 140°) 760 ) 920 1170 370) 870

PAHs 83-32-9. jAcenap : 1180 U 170U “ 125U 33U 40 U 180U 510U 1200V 138:U 14000 - J1000.U . 13901 390 U 1820V 11203 470 U I4500U 140
“|PAHs __|85-01-8_ |Phénanthrene. 1 1180'UB 7008 47) . . 139WUB 50.) 1210 1560 11100 ) 27 . 250 ) |320'J 190.) 136) . IQOJ 600 200 ) 4:3_109 2800
‘|PAHs 86-73-7 . '|Fluorene - 180-W) 79 _|2.7) 139 U1 19) 180 W 510 LD 330) 38'U) 1400 U 1000V 390.U 390U - 820 U 82 ) 470 U 4500 U 210]
1PAHs  ~  191-20-3 'lN'ag‘ hthalene ’ 180! 170 W) 25 W) 39U 4040 180 U) 510U) 1200 U) 38U 14000 . [1000:U |390:U 390 U 52) 760 470 U 4500 U 71)

PAHs Total PAHs (ND=0) . 2548 6033 444.7 479 .. 1723 2430 2420 14250 228 2120 3340 2139 1578 9672 11102 2220 5250 14371

PAHs Total PAHs (ND=DL) Jug/kg 'm 16373 [5447 . [752 1843 3510 9970 19050 - [627 lxo_szo 9340, |3699 11312 11102 '|4'100 32250 14831

(ND = 0) - Non-detects not inciuded in sum-for Total PAHs,

(ND = DL) - Full detection.limit value used as surrogate for non-detect
compounds in sum for Total PAHs.

A : :

b) Estlnntgdvulm

U Compound was analyzed but not detected ) ) . Page 1 of 2



Appendix.A Stificial Sediment. Analytical Data.- PAHs

AK Steel Foryrier ARMCO Hamiiton Plant
New Miami, Butler County, Ohlo

" GMRSD30

sys_loc_code:[ G _ GMRSD31 | GMRSD31.| GMRSD32 " GMRSD34 | GMRSD4 | GMRSDS | 'GMRSDG6 | GMRSD7 | GMRSDS .| -GMRSD9
sys_sample_code:| GMRSD3AA |.GMRSD30AA | GMRSD31AA | GMRSD31AB | GMRSD32AA | GMRSD33AA |- GMRSD34AA | GMRSDMAA | GMRSD5AA | GMRSD6AA | GMRSD7AA | GMRSD&AA.|. GMRSDIAA
: ~_sample_date:] 11/09/2005 | 09/26/2007 | 09/26/2007 |. 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 1i/09/2005 | 11/09/2005 | 11/09/2005 | 11/09/2005 | 11/08/2005 | 11/10/2005
andlyte type | cas m I chemical_name | -report_resuit_imtt | ’ . ' | B '
PAHs  ~ |120-127 [ Anthracene - lug/kg . 67 773 5800 igoo 667 400.U 880U 130) 19) 130000 14301 40) [300)
PAHS [129-00-0 |Pyrene _ Tug/kg 7103 [410) 19000 17000 [300) 400 U 270) - o003 J200) 380000 21003 _ [230) 1300 ).
PAHS 191-24-2 [Berzo(g,h;i)perylene - Jug/kg 300 J 150 |6400 16400 11403 400U 180) 3503~ [110) 110000 |760) +73] 6207
PAH's' 193-39-5 '1m1 -od e ug/kg 250) (1303 5500 Fsoo 11302 400 U 1602 3000 1963 192000 7003 65) 5303
205-99-2 " |Benzo(b)fiuoranthene i/kg 12'30J 270 7500 7400 12003 400 U [2303 " [e20) ~ [1402 130000 [1300) 1303 [1100]
—EIF.'I!:I Fluoramhene _ {830 ~J560 +z4mo I 410 1322 360 1200) _ ]240) 430000 [27000  [280) 16003
PAHs ___ {207-08-9 | anthene 1330 4_2;0: 7500|7500 180J___ |400U 190 390) (120 130000 |560 . |453 460.)
PAHs __ [208-96-8 | Aoena : : 423 48) 2000 l_z_ooo 69 400U [8s0U 593 45 U): 74000 12103 660 120.)
PAHs ____ [218-01-9 |Chrysene ug/kg 420 400 ) 8400 7800 220) 173 2103 500 ] 140) 170000 {1100) _ [120) 1890
[PAHs  [50-32-8 [Benzo(a)pyrene = 400) 210) 10000 10000 210 400 U 190) 490.] 130) 1170000 [11003  [140)_ 850
PAHs . |53-70:3 ah)anthracene 56 46.] ]1600.3 16003 - .[48) 400 U 59) |88 161 [26000) J200) 66U [150]

" IPAHs - - - 56-55-3 m 340) 12_201 9700 9600 [2003" 400U [1400 - [440J)___ |100) 180000 112003 1120 1790
’83-32-9 140U  |4700 3300 _ [s300 - 400U 400U [esov  [713  T45u  [13000) 69 660 160.)
Phenartivene 32008 [220) [17000 16000 1903 400 U [1203 . l450) 100 380000 [130008 (120 69038

96-73-7 Fuotene 140W _ [470U 3500 4100  [400U 400 U [880 U 62) 45U) (360003  [65) 19) {1502
PAHs 91-20-3 IM 1400|470V 880 ) 510) 42) 400 U B8O L. 150W _ |45W 14000)__ (20010 |66 W) 95)
PAHs ___ |Total PAHs (ND=0) 4495 2931 132080 |128810  |2405 (49 12109 6080 [1411 2465000 113814 [1382 10005
. Total PAHs (ND=DL) 4915 4341 132080 128810 '3205 5649 Is_.r_.g 6240. 1591 2465 14014 1646 10005

b} Esﬂlnatédvalue
R Rejected n o
U Compound was analyzed but not detected

(ND = 0) - Non-detects not induded in sum for Total PAHSs;
(ND = DL) - Full detection mit value used as surrogate for non-detect

compounds in sum for Total PAHSs.
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Appendix A SurficialSediment Analytical Data:- SEM and AVS, TOC, and Sollds
AK Steel Former ARMCO: Hamilton Plant

New Miami; Butier County, Ohlo
” “sysJoc_code:|  GMRSDI7 GMRSDZ0 | GMRSD20 | GMRSD2T || GMRSDZ2 | GMRSDZ3 | GMRSD24 | GMRSDZS | GMASDZ6 | GMRSDZ7 | GMRSD28 | GMRSD2S annsoa . GMRSD30'-| GMRSD31 | GMRSD31 | GMRSD32 | GMRSD33 GMRSD34 | GMRSD5 | GMRsD8 |
sys_sample_code: | GMRSD17AASEM | GMRSD20AA | GMRSDZ0AB| GMRSD21AA | GMRSD22AA :GMRSD23AA | GMRSD24AA | GMRSD25AA | GMRSD26AA |.GMRSD27AA | GMRSD28AA | GMRSD29AA | GMRSDIAASEM | GMRSD30AA | GMRSD31AA | GMRSD31AB |: GMRSD32AA | GMRSD33AA | GMRSD34AA | GMRSDSAASEM |/ GMRSDBAASEM
sample_date:| - 11/11/2005. | 09/25/2007 | 09/25/2007 | 09/25/2007 | 09/25/2007 | 09/25/2007 | 09/25/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 11/09/2005 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 09/26/2007 | 11/09/2005 -| 11/08/2005
| onaiyte_type] chemical_name fesiit_umit s . 1B 1 o 1 I 1 T ] . 1 1 '
AVSSEM___|SULFIDE-AV [Sulfide, acid-volatile _lumoles/g 1.27°U 2.12 2,07 103 002U _ [1.89U . j0.732 1.8 3.06 172 10.6 0.143  12.39 03430 - 22 2.58 216, 10321 l0:1360  |6.96 6.61
AVSSEM___|7440-43-9 |Cacimium __Jumoles/g . . ]0.00116 J- 0:000978 )- 10.00133 J- 0.000543 ) 10:000525.U30.00089 J- 10.00116 J- _10.000801 J- {0.000632 U 10.000578 U{0.00374 3-_10:000578 U1/0.00142.)- __ |0:00694 3- [0.000801 J- [0.000534.UX0.00056:L0) |0.000525 {0:000596.U){0.00596.J-- _ ]0.000712 J-
AVSSEM __ |7440-50-8 “|umoles/g 0.115 0:085) 01073 _ 0.0252) [0:01343 [0.0771) 10.0582)  10.0582) [0.0692)  10.0393) 0.312) ]0:0283) J0.108 - l0.51) 0.0315) J0.0157> 1]0:0252)  0:0135) [0.03781 10.252 0.0582
kAVSSEM: |7439:92-1 |Lead ~Ju 0.0536 J- 0:028.3 . 10:0405) 10.00772) [0:00579) [0.0246.) [0.0106) [0.0217) 0.0333) {0:0164) [0.132) 0:0121) 10:0338)- - - J0.111).  [0.0125) 10.0082): [0:0116] ]0.00531) [0.0121) -10.087)J-_ 0222.
AVSSEM __17440-02-0: |Nicke! Jumoles/g 0.0511 J- 00409~ [0.046 - J0.0145  [0:0092 - [0:0324  ]0.0341 _ 0.0221  10:0221  [0:0256 _ - {0.143 __ [0.0148  ]0.05793 10,121 0.0187 _ {0.0121 _ J0:0133  0.0134 _ [0.0221  |0.0988]-
AVSSEM __ [7440-666 [Zinc - Iumogm 0257) - 10317) " Jo428) Jo.y93  0.0521 [o.266) J0.525) jo.205) 0.269)  Jo.141) 443  o:1073  [0.367) 2623 o182 Jo.0887) Jo.1363 - |0.0627) [0.138) . [143-
—[7440-44-0_[Toia) Organic Carbon_|majkg . 11700 Tes50 w0100 [i6400 1720 [Z50 T e 43900 Ji2s00 | O[39600___Ji0300 0 Jaew | -
_ITSOLIDS _ [Total Solids B 1789 71.9 63.8 84.9 l8as 72.2 84.9 40.4 163" les.s 148 (721|674 70.7 J84.8 815 —|74.7 le9.4 76.9
J Estimated valie
R Rek
i Page 1 of 1
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NRON
ENVIRONMENTAL SERVICES _
. 156 Starlite Drive m Marietta, OH 45750 w TEL (740) 373-4308 » FAX (740) 376-2536 = hitp://www.kemron.com ...

May 30, 2008

Mr. Pablo Valentin

Remedial Project Manager

US EPA, Region 5

Superfund Division, RRB1/RRS3
77 West Jackson Bivd.

Chicago, IL 60604

RE: Revised Biocriteria Study and Responses to Ohio EPA Comments, Former
ARMCO Hamilton Plant, New Miami, Ohio

Dear Mr. Valentin:

On behalf of AK Steel Corporation, KEMRON Environmental Services, Inc., (KEMRON)

is pleased to provide the enclosed responses to the May 15, 2008 Ohio EPA comments

_ and revisions to the report entitled Fish and Benthic Survey of the Great Miami River,

~.2007. The enclosed May 2008, Revision 1.0 version of the report has been edited to

. address Ohio EPA’'s comments. The data contained in the enclosed report was
collected and evaluated by EA Engineering, Science, and Technology, Inc.

We trust that the enclosed responses to comments and revised report adequately

address the Ohio EPA comments, and look forward to receipt of US EPA and Ohio EPA
written concurrence with the revised report.

Please feel free to contact me at (740) 373-1266 or at mrochotte@kemron.com if you
have any questions. - '

Sincerely,
KEMRON Environmental Services, Inc.

g S i

Mary Lou Rochotte
Senior Project Manager

Enclosures

. Protecting Qur Environmental Future



Mr. Pablo Valentin ‘ KeMmROh

May 02, 2008 ENVIRONUENTAL SEFRACES
Page 2

cc w/enclosure: Dave Miracle, AK Steel Corporation
Nita Nordstrom, OEPA, DERR, SWDO
Brian Tucker, OEPA, CO, Remedial Response Section
David Altfater, OEPA, DSW, Ecological Assessment Section
Amber Bixler, Tetra Tech EMI
Wendy Coates, AK Steel Asset Management



RESPONSES TO OHIO EPA MAY 15,2008 COMMENTS ON
AK STEEL FISH AND BENTHIC SURVEY OF THE GREAT MIAMI RIVER (GMR),
MAY 2008

AK Steel Corporation (AK Steel) and its oversight contractor for the Former ARMCO Hamilton,
Ohio plant, KEMRON Environmental Services, Inc. (KEMRON), submitted the Fish and Benthic
Survey of the Great Miami River, 2007 to Ohio EPA and US EPA on May 02, 2008. AK Steel
and KEMRON received Ohio EPA’s comments on the report via email on May 15, 2008.
Comments from Ohio EPA were prepared by Mr. David Altfater, Ohio EPA, Division of Surface
Water, Ecological Assessment Section. Mr. Altfater’s comments were forwarded by Ms. Nita
Nordstrom, Ohio EPA, DERR Site Coordinator. -

KEMRON and its subcontractor, EA Engineering, Science, _axid Technology, In¢., have prepared
the following responses to comments and the attached revised report on behalf of AK Steel.

Comment # 1 - I concur with the findings in the executive summary and conclusion sections that
the former ARMCO Hamilton plant does not adversely affect the biological communities in
ad_]acent and downstream portions of the Great Miami River.

Response — No change in the report necessary.
Comment # 2 - Table 12 needs to be added to the final version of the report.
Response - Table 12 has been added to the report.

Comment # 3 - Section 2.3, page 6: A statement is made that "In Ohio, attainment of the benthic
community can only be determined by calculating the ICL" This is typically the case; however,
decisions about full, partial, or non attainment have been made by Ohio EPA based on an
-evaluation of qualitative data (narrative evaluations) using best professional judgment.

Response — We concur that attainment of the benthic community is typically determined using
the ICI but acknowledge that Ohio EPA occasionally uses best professional judgment. The text of
the report has been edited accordingly.

Comment # 4 - Section 3.3, page 12: I do not agree with the predominant substrate types noted
Jor site GMRF27. I would agree that artificial substrates and silt were common along the river
margins (and silt/sand was common along one area offish sampling on the river left at woody
structure). However, cobble and gravel were predominant further out from the river margins
where fish sampling occurred. I?te low substrate score was a large factor in the lower QHEI
score.

Response - Mr. Altfater states that artificial and silt substrates were common along the river
margins. Mr. Altfater further states, "cobble and gravel were predominant further out from the
river margins where fish sampling occurred”. EA and AK Steel agree that cobble and gravel
were predominant further from shore, but the majority of electrofishing sampling took place near
shore along the right and left descending banks at GMRF27. Based on our observations, silt was
predominant along the left descending bank and artificial along the right. However, we
acknowledge and have documented that gravel/cobble were also common, particularly along the
right descending bank. It is quite possible that the artificial substrate, which is visible along much
of the right descending bank, was overestimated (i.e., functionally limited and did not extend as



far into the channel as originally thought). As such, we accept that gravel can be considered a
" predominant type but contend that silt is also a predominant substrate type at GMRF27. The text
and tables have been edited accordingly.

Comment # 5 - The discussion of sample results for benthic sample GMRSD21 throughout the
report dre appropriate. However, based on the severe flow restrictions at-this sample location,
the results should not be included in the attainment determination in Table 12. Additionally, the
summarized attainment box at the bottom of Table 12 (noted as adjacent and downstream mean)
should be eliminated. Attainment status is based on a site by site evaluation, not the mean of the
sites.

. Response - We agree with Mr. Altfater that the confounding influence of slow current velocity at
‘GMRSD21 likely diminishes the value of the benthic data from that location. Therefore, we have
edited Table 12 and the report text to reflect the exclusion of GMRSD21 from the attainment
evaluation. Furthermore, although we have retained the bottom row of Table 12 (Adjacent &
Downstream Mean), we acknowledge that, as per Ohio EPA, attainment is based on a site-by-site
evaluation. Therefore, we have removed the reference to attainment associated with these mean
values in Table 12. '
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EXECUTIYE SUMMARY

During September and October 2007, fish and macroinvertebrate communities were sampled at
multiple locations in the Great Miami River using standard Ohio Environmental Protection
Agency (Ohio EPA) sampling protocols and according to procedures outlined in the Ohio EPA

. approved “Ecological Risk Assessment Supplemental Work Plan for the Former ARMCO

Hamilton Plant Site” (ENSR 2007).

The former ARMCO Hamilton plant (site), located in Hamilton, Butler C_ouhty, Ohio, was
operated as a steel mill. Operations ceased in 1982, and most of the on-site buildings were .

_demolished by 1989. Ownership of the site has since transferred to AK Steel Corporation, who

is. conducting a remedial investigation in conformance to the National Oil and Hazardous

Substances Pollution Contingency Plan (NCP) and Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA)

The Ecological Risk Assessment Supplemental Work Plan was developed and implemented to
provide additional data for incorporation into a Baseline Ecological Risk Assessment of the site
under CERCLA and the NCP. The data were collected to assess the integrity and well being of
the fish and invertebrate community within the Great Miami River upstream, adjacent to and
downstream of the site. A healthy aquatic community reflected by the data would indicate that
the site is not having a negative impact upon the river that would merit an ecologically based

. CERCLA response action.

In conformance with the approved plan, one fish and three macroinvertebrate locations were
situated upstream of the site with four fish and eight macroinvertebrate locations adjacent to or
downstream of the site. Three biological indices were calculated to evaluate the fish and benthic
communities: Index of Biotic Integrity (IBI), Modified Index of Well-Being (IWBmod), and
Invertebrate Community Index (ICD).

The community specific data, mdex scores, associated Qualitative Habitat Evaluation Index
(QHEI) results, and other habitat observations indicate that the AK Steel Hamilton Site does not
adversely affect the biological communities in adjacent and downstream portions of the Great
Miami River. As a result, no further investigation of the Great Miami River for purposes of
ecological risk assessment is warranted for this site. The data from this study will be
incorporated into the site Baseline Ecological Risk Assessment.

Al
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1. INTRODUCTION

This report describes the fish, macroinvertebrate, and habitat assessment EA conducted in the
Great Miami . River during September and October 2007 relevant to the Former ARMCO
Hamilton plant, located at 401 Augspurger Road, New Miami, Ohio. The site is bordered to the
south and east by the Great Miami River. US EPA, OEPA and AK Steel agreed that a study of
the ecological conditions within the river was appropriate to determine what, if any, impacts the
site is having on the ecological communities in the river. A work plan for the investigation was
developed to assess conditions in the river as they relate to.the site’s impact under CERCLA and

- the"NCP. This report provides the results of that assessment. This study was conducted

according to OEPA methpdolog-ies (OEPA 1989, .2006b, and 2006¢c) and procedures outlined in
the Ohio EPA approved “Ecological Risk Assessment Supplemental Work Plan for the Former
Armco Hamilton Plant Site” (ENSR 2007).

2. METHODS
2.1 FISH
2.1.1 Field

Fish sampling in each zone was conducted for 500 m using a 12° electrofishing boat according to
standard OEPA guidance (OEPA 1989). Collections were made on 6-7 September 2007 and 10-
11 October. A 5,000-watt generator and a Smith-Root type VI electrofisher were used to sample
fish. All fish collected were identified, counted, batch weighed, and examined for Deformities,
Erosion, Lesions, and Tumors; collectively known as DELT anomalies. In conjunction with the
fish sampling, habitat was assessed at each location using the Qualitative Habitat Evaluation
Index (QHEI). ' '

2.1.2 - Sampling Stations

To assess the condition of the fish community and physical habitat in the Great Miami River near

‘the AK Steel Hamilton Site, five fish sampling zones were established from River Mile (RM)

37.7 to 40.3 (Figure 1):

GMRF30 — The start of this zone was located 0.75 mile downstream of a low-head dam and
ended 250 m upstream of the AOC 7 ditch. The entire zone was located above the AK
Steel Hamilton Site to document background conditions of the fish community. The zone
consisted of deep and slow pool/glide habitat upstream with faster and shallower
riffle/run habitat downstream. Sampling alternated between both right and left
descending banks. For the purpose of determining attainment, the fish sampling zone
included the benthic macroinvertebrate sampling locations GMRSD30, 29, and 28.-

GMRF27 - Sampling began immediately downstream of the AOC 7 ditch and proceeded |
downstream for 500 m. The zone consisted entirely of slow and deep pool/glide. habitat
without a riffle. Sampling alternated between both right and left descending banks. The

AKSteel 1 Revision 1.0
May 2008



fish results for this zone were considered in conjunction with GMRSD27 benthos results
for attainment purposes.

GMRF25 — This zone began downstream of AOC 13 and ended 30 m upstream of the AK Steel
Hamilton Site intake structure. Habitat in the zone ranged from slow and relatively deep -
glide habitat upstream to shallow and fast riffle/run habitat downstream. Sampling was
conducted primarily along the right descending bank. In order to determine attainment,
results from GMRF25 were assessed collectively with the benthos resuits from sampling
locations GMRSD26, 25, 24, and 22.

GMRF20R - The start of this sampling zone was located approximately 90 m downstream of the
AK Steel Hamilton Site intake structure and ended approximately 75 m upstream of a’
-railroad bridge and the Hwy. 127 Bridge. The zone largely consisted of shallow and slow
glide habitat without a riffle. In order to determine attainment, results from GMRF20R
were assessed collectively with the fish results from GMREF20L and benthos results from
sampling locations GMRSD21, 20, and 23.

GMRF20L — This sampling zone ran parallel on the opposite (left descending) bank as
GMRF20R. This zone was added at the suggestion of Mr. Dave Altfater (OEPA — pers.
comm.) because of relatively better habitat compared to GMRF20R. General habitat
conditions on this side of the river were similarly slow but with more depth and cover.
Benthic data from GMRSD21, 20, and 23 as well as fish results fron GMRF20R were
considered together with GMRF20L to determine attainment.

2.1.3 Laboratory

* Whenever possible,.fish were identified in the field and released. However, fish of uncertain
. identity were preserved in 10% formalin and returned to the EA lab for further examination.

Laboratory fish were processed in the same manner as those collected in the field.

2.1.4 Data Analyses

All fish data collected were entered into a SAS database and printouts of that database were
compared against the original data sheets to check for data entry errors. After any errors were
corrected, summary tables were prepared and index scores calculated. The fish community
indices that were used include the Index of Biotic Integrity (IBI) .and the Modified Index of
Well-being (IWBmod). OEPA’s IBI (OEPA 1988 and 2006b) is a multi-metric index patterned
after the IBI originally described by Karr (1981) and Fausch et al. (1984). The IBI uses 12.
metrics to assess the health of the fish community. Metrics include such variables as number of

-species collected, catch rate, number of sunfish species, etc. Each metric receives a score of 1, 3, .

or 5; thus the total score can range from 12 to 60. The IWBmod is a measure of fish community

" abundance and diversity using numbers and weight; it is OEPA’s modification (OEPA 1988 and

2006b) of the original Index of Well-being developed for the Wabash River in Indiana (Gammon
1976; Gammon et al. 1981). EA has computer programs that calculate these scores using OEPA
protocols and which have successfully duplicated scores calculated by OEPA at a number of
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sites. In addition to IBI and IWBmod scores, EA calculated catch-per-unit-effort (number of fish
per km), species richness, and percent composition.

22  MACROIN VERTEBRATES

Macroinvertebrates were surveyed quantitatively and qualitatively at each of the three stations
using OEPA methodologies (OEPA 1989 and 2006¢c). Quantitative collections were made with
modified Hester-Dendy artificial substrate samplers (HD). HDs were set on 14-15 August and

.retrieved -on 25-26 September. Qualitative samples were collected by kick netting and
handpicking during HD retrieval.

2.2.1 Quantitative Sampling
- Each HD sampler consisted of eight 3x3 inch plates constructed from 1/8 inch tempered

hardboard and twelve 1/8 plastic spacers. The plates and spacers were arranged on a 1/4 inch
eye bolt so that each sampler had three 1/8 inch spaces, three 1/4 inch spaces, and one 3/8 inch

* space among the plates. The total surface area of a single sampler, excluding the eye bolt, was

1.01 square feet. A single sample consisted of five HDs attached to a concrete block. Duplicate
HD sets were deployed at each location to minimize the loss of samplers (e.g., vandalism),
Where possible, samplers were placed in run habitats or at least in areas with the highest
measured current velocity. At most locations, the HD samplers were set by wading from shore.
However, in deeper more pooled areas, OEPA has recently had more success deploying samplers
on the bottom in the channel, compared to wadeable shoreline sets (Mr. Jeffrey DeShon-OEPA,
pers. comm.; OEPA 2007). Therefore, at unwadeable locations with pool/glide habitat, the
samplers were deployed by boat. Regardless of deployment method, the HD samplers remained
in place for a six-week colonization period. Retrieval of the HDs was accomplished by placing a
benthos sieve in the water just downstream of the sampler The individual samplers were then
cut from the concrete block and careful ly placed in the sieve to reduce the loss of organisms. All
five HDs and material from the sieve were placed in a single labeled container and preserved
with 10% formalin.

2.22 Qualitative Sampling

Qualitative samples were collected concurrent with retrieval of the HDs in adjacent wadeable
- areas. All discernable habitats were sampled using a 30-mesh delta net (kicks and sweeps) and
by handpicking selected substrates for 70-120 (mean-84) person-minutes per station, depending
on organism and habitat diversity. Collected organisms were placed in labeled jars and
preserved with 10% formalin.

2.2.3 Sampling Stations
To assess the condition- of the benthic macroinvertebrate community in the Great Miami River

near the AK Steel Hamilton Site, 11 macroinvertebrate sampling locations were established from
River Mile (RM) 37.7 to 40.3 (Figure 1):

AKSiesl 3 Revision 1.0
May 2008



GMRSD30 — The samplers were deployed along the right descending bank by wading from
shore in deep glide habitat with slow current velocity and boulder to gravel substrate.

GMRSD29 — The samplers were set approximately mid-channel by wading in a broad riffle/run
complex with swift current velocity and cobble to large gravel substrate.

GMRSD28 -The samplers were set approximately mid-channel by wading in deep run habitat -
with moderate to fast current velocity and unconsolidated gravel substrate. However,
upon retrieval, the samplers were missing.

GMRSD27 — The samplers were deployed remotely by boat and set on the bottom at depths of
.approximately two to three mieters in deep glide habitat with moderate current velocity.
Like GMRSD28, the samplers were missing upon retrieval. However, based on the cut
anchor lines, it appears that the samplers had been vandalized.

GMRSD26 — The samplers were deployed along the right descending bank by wading in glide
habitat with very slow current velocity and cobble to gravel substrate. Upon retrieval, it
was noted that both sets of samplers had moved downstream with one set on its side.

GMRSD25 — The samplers were set by wading from shore along the right descending bank of
the river. This location con51sted of glide habltat with slow current velocity and largély
gravel substrate.

GMRSD24 — The samplers were deployed in run habitat along the right descending bank by
wading. The current velocity was fast and the substrate consisted of largely cobble and
large gravel.

GMRSD22 - The samplers were set by wading in run habitat along the right descending bank.
The current velocity was fast and the substrate consisted of largely cobble.

GMRSD21 - The samplers were set by wading along the right descending bank in pool habitat

' ~ with cobble, gravel, and silt substrate. Current velocity was nearly undetectable during
both the set and retrieval. Upon retrieval, one set of samplers was missing and the other
set had been moved from its original set location.

GMRSD20 — The samplers were deployed rémotely by boat and set on the bottom at depths of
approximately two meters in deep glide/pool habitat with slow current velocity. The
samplers were set along the left descending bank where they were anchored to shore.

GMRSD23 - The samplers were deployed remotely by boat along the left descending bank and
set on the bottom at depths of approximately two meters in pool habitat with slow current
velocity. ' It appears flow in this area is at least periodically affected by the downstream
low-head dam.
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224 Laboratory Processing

Upon arrival at the laboratory, the samples were logged in and accounted -for. Based on
measured current velocity, the amount of silt/debris caught on the samplers and the numbers and
types. of organisms observed during retrieval, one of the two HD arrays from each location was
initially processed. The second HD array was kept as a backup. The five HDs from each array
were: disassembled in a water filled enamel pan and cleaned of organisms and debris. This
mixture was-then passed through a No. 60 (250 pm mesh) U.S. Standard Testing Sieve and
preserved in labeled containers containing 10% formalin. Sorting of each HD and qualitative
sample. was conducted in grided petri dishes under a dissecting stereo-scope at 10X
magnification. HD samples were initially pre-picked to remove any large or rare taxa (less than
20 individuals/sample) prior to subsampling. When necessary, a Folsum sample splitter was used
to subsample until a manageable number of organisms was achieved. A minimum of 250
organisms in representative proportions was removed from the fractionated samples. -Qualitative
samples were picked with the emphasis on removing the maximum number of taxa. Organisms
from both sample types were sorted to higher taxonomic levels (generally Class or Order level)
and preserved separately in labeled vials containing 70% ethyl alcohol. Sorted samplés were
routinely checked by senior EA personnel to assure a consistent level of quality and sorting
efficiency.

Macroinvertebrate identifications were made to the lowest practical taxonomic level using the
most current literature available. Whenever possible, the level of identifications followed those
recommended by the OEPA (1988b and 2006c). Chironomidae (midge) larvae were cleared in
10% -potassium hydroxide and mounted in CMC-10 on glass slides prior to identification. For
both -sample types, specimens were enumerated, coded and recorded on a standard laboratory
bench sheet for data processing. '

225 Data Analyses

The Invertebrate Community Index (ICI) was used as the principal measure of overall
macroinvertebrate community condition. Developed by the OEPA, the ICI is a modification of
the Index of Biotic Integrity for fish (OEPA 1988; DeShon 1995). The ICI consists of ten
_ individually scored structural community metrics:

1. Total number of taxa 6. Percent caddisflies

2. Total number of mayfly taxa 7. Percent Tanytarsini midges

3. Total number of caddisfly taxa 8. Percent other dipterans and non-insects
4. Total number of dipteran taxa 9. Percent tolérant organisms

5. Percent mayflies 10. Total number of qualitative EPT taxa.

" The scoring of an individual sample was based on the relevant attributes of that sample
compared to equivalent data from 232 reference sites throughout Ohio. Metric scores range from
'six points for values comparable to exceptional community structure to zero points for values
that deviate strongly from the expected range of values based on scoring criteria established by
OEPA (1988a). The sum of the individual metric scores resulted in the ICI score for that
particular location.
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In addition to the ICI, the benthic macroinvertebrate data were analyzed using OEPA’s
Qualitative Community Tolerance Values (QCTV). Unlike the more intensive ICI, which
incorporates data from both an artificial substrate and qualitative sample at a given site, the
QCTV uses information only from qualitative samples. The QCTV assesses the environmental
tolerance or sensitivity of the macroinvertebrate community using tolerance values that are
assigned to each taxon. OEPA derived these values by calculating the abundance-weighted
average of all ICI.scores from locations where a particular taxon was collected (DeShon 1995).

~ Taxa that are typically abundant at least disturbed sites have a lower tolerance value while those “
' taxa that are generally abundant at highly disturbed sites have a higher tolerance value. As-such,

the range of tolerance values, 0=“poor” to 60=“excellent”, is the. same as the ICI scoring range.
Only taxa that are represented by five or more observations in the OEPA database are used to
determine the QCTV score at a given site. The QCTV score for a given site is expressed as the
median of tolerance values for all taxa observed at the site that are also represented by five or
more observations in OEPA’s database (Mr. Jeffrey DeShon-OEPA, pers. comm.).

In addition to the ICI and QCTV, total taxa richness, Ephemeroptera+Plecoptera+Trichoptera

_ (EPT) richness, and the number of tolerant (moderately tolerant and tolerant) and intolerant

(moderately intolerant and intolerant) taxa were used to assist the evaluation of each site.
23  BIOLOGICAL ASSESSMENT

Assessment of biological community health was based primarily on Ohio EPA index scores (i.e.,
IBI, IWBmod, and ICI scores). Comparisons were made both among sampling stations and
against warmwater habitat (WWH) numeric biocriteria for the Eastern Corn Belt Plains (ECBP)
ecoregion: IBI=42, IWBmod=8.5, and ICI=36. To account for biological variability, Ohio EPA
considers IBI or ICI scores within 4 units of the biocriterion to meet the criterion (this is referred
to as Insignificant Departure). Similarly, OEPA allows for a 0.5 unit Insignificant Departure for
IWBmod scores. - In this report, we followed this standard OEPA guidance in determining
attainment or non-attainment of each applicable biocriterion.

In Ohio, attainment of the benthic community is typlcally determined by ca]culatmg the ICIL.
However, for the QCTV, OEPA has calculated the upper 25t percentile and lower 75™ percentile
of the scores for each ecoregion representing Excellent to Good sites and Fair to- Poor sites,
respectively. For the Eastern Corn Belt Plain (ECBP) Ecoregion, the QCTV percentile
thresholds are:

ECBP
Percentile _ QCTV Thresholds
25" — Excellent-Good 38.70
75™ — Fair-Poor 34.8

A QCTYV score that exceeds the 25‘h percentile suggests that the site is in attainment of its WWH

-designated use while a QCTV score less than the 75™ percentile suggests that the site is not

attaining its designated use. Sites with QCTV scores that fall near these thresholds were
evaluated using additional parameters to assist in determining whether the site was in attainment.
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QCTV. scores that clearly fall between the two thresholds were considered undetermined (Mr.
Jeffrey DeShon-OEPA, pers. comm.). An area of insignificant departure has not been defined by
OEPA for the QCTV.

24  HABITAT.

Habitat was evaluated using OEPA's QHEI (Qualitative Habitat Evaluation Index) (OEPA
2006a; Rankin 1989, 1995). Methods for calculating the QHEI .are described in OEPA's User
Manual (OEPA 2006a) and therefore are not discussed in detail here. Principal components
(metrics) that are used to-develop the QHEI score are: '

substrate

cover

channel morphology

-riparian zone and bank erosion
pool, riffle, run quality

stream gradient

QHEI scores from hundreds of stream segments around the State of Ohio have indicated that
values. greater than 60 are generally conducive to the existence of warmwater faunas, whereas
scores less than 45 generally cannot support a warmwater assemblage consistent with the
Warmwater Habitat (WWH) biological criteria (Rankin 1995). Support -or non-support is
independent of water quality, i.e., even if water quality is compliant with applicable standards, a
stream with QHEIs <45 usually will not support warmwater aquatic communities.

2.5  WATER QUALITY

EA collected basic water quality paremeters during each fish sampling event. Concurrent with
collections in each sampling zone, EA measured water temperature, dissolved oxygen, and
specific conductance. In addition, EA also measured water clarity (Secchi disc reading) at each
station in conjunction with the fish sampling.

3. RESULTS

3.1 FISH

The two sampling passes at the five locations yielded 5,328 fish representing -33 species and
Lepomis hybrid (Table 1). Five intolerant species were collected: rosyface shiner, mimic shiner,

- black redhorse, stonecat, and banded darter. Numerically, the catch was dominated by bluntnose

minnow (24 percent), spotfin shiner (16 percent), golden redhorse (10 percent), logperch and
suckermouth minnow (9 percent each) No. threatened or endangered species were collected

' dunng thlS study. .

Mean species richness values declined slightly from upstream at GMRF30 (22.5 species) to
downstream at GMRF20L (19.5 species) and were slightly more variable in October (18 to 23

7 Revision 1.0
May 2008



species) than in September (20 to 23 species) with no consistent spatial patterns evident (Tables

2 and 3). Twenty-seven of the 33 species collected were represented at multiple locations = .- . ..

whereas the following species were collected at a single location only: Mimic shiner, stonecat,
rock bass (GMRF30), brook silverside (GMRF27), creek chub (GMRF25), and bluegill
(GMRF20L). Mean catch rate values were also highest at GMRF30 (1,694 fish/km), declined
abruptly at GMRF27 (697 fish/km), and ranged from 860 to 1,047 fish/km at the lower three
zones (Tables 2 and 3). Temporally, catch rates were generally similar from September to

October at all locations except at the upstream reference location, GMRF30, where catches were

noticeably higher in October (2,028 fish/km) than September (1,360 fish/km).

32  FISH AND COMMUNITY INDICES

IBI scores at the five sampling locations in the Great Mlam1 Rwer are summanzed below and
listed in Table 4.

GMRF27 40 34 37 Fair

GMRF25 46 44 45 Very Good
GMRF20R - 46 36 41 Marg. Good
| GMRF20L 44 46 45 Very Good

IBI scores were higher in September than October at GMRF30, GMRF27, and GMRF20R and
temporally similar at GMRF25 and GMRF20L. The higher IBI scores observed in September
were due to moderately higher scores for a variety of metrics with few consistencies among the
aforementioned three locations (Table 4).

Mean IBI scores ranged from 37 to 45 at the five locations sampled in 2007, indicating a fair to
very good fish community within the study reach (OEPA 1988 and 2006b). Mean IBI scores
were similar (range 41 to 45) at four of the five locations and lower at GMRF27. However,

" mean IBI scores at three of the four potential impact locations were greater than the upstream -
~ reference. location. ‘As a result, the mean of all potential impact.locations (IBI=42) was nearly
identical to the upstream reference location (IBI=41).

The lower mean IBI score observed at GMRF27 was pnmanly due to comparatively poor scores
for the following proportion metrics: percent tolerant species, percent simple lithophiles, and
percent DELT anomalies. For example, GMRF27 scored a 1 or 3 for all of the aforementioned
three metrics compared to 3s and 5s scored at the other four locations (Table 4). In addition,

GMRF27 scored poorly (metric score of 1 for both trips) for the percent round-bodied suckers
metric, which is not surprising given the absence of riffle/run habitat and the relatively poor
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substrate quality at this location as discussed in more detail below. What is surprising is that the
upstream reference location, which is much shallower on average and contains high quality
riffle/run habitat, scored as poorly as GMRF27 for this metric (Table 4).

Percent DELT anomalies were generally low (range 0.0 to 1.1 percent) at the five locations
sampled in 2007, scoring a 3 or a 5 for this metric at all locations during both trips (Table 4). .
The DELT affliction rate among potential impact. locations (mean 0.5 percent) was slightly

higher, but comparable to, the upstream reference location (0.2 percent). Common causes of

DELT anomalies incliide the éffects of bacterial, viral, fungal, and parasitic infections, neoplastic -
diseases, and chemicals (OEPA 1988). OEPA considers percent DELTs to-be the most accurate
indicator of complex toxics, with DELTs in such cases often in the range of 10 to 20% (Yoder

- . and Rankin 1995). The fact that the DELT affliction rates among locations adjacent to the AK

Steel Hamilton Site were typically <1 percent suggests that complex toxics are likely not a factor
since afflication rates indicative of a response are typically an order of magnitude higher than
what was observed during 2007. :

IWBmod scores are summarized below and listed in Table 5.

GMRF30 9.8 _ 9.5 . Exceptional
GMRF27 8.2 7.9 8.0 Marg. Good
GMRF25 92 9.9 | 9.5 Very Good
GMRF20R 8.6 8.9 8.7 Good
GMRF20L 9.2 9.1 92 | Very Good

Mean IWBmod scores ranged from 8.0 to 9.7 and indicated a marginally good to exceptional fish
community in this portion of the Great Miami River, based on OEPA narrative ranges (OEPA
1988 and 2006b). Mean IWBmod scores were highest at the upstream reference site, lowest
immediately downstream at GMRF27, and intermediate at the lower three locations. IWBmed
scores were generally similar in September and October, except at GMRF25, which exhibited a
‘higher score in October than September.

Differences in species richness, CPEs, and community indices appear to be related to habitat
quality. As discussed in Section 3.3, habitat quality likely affected the distribution of fishes,
particularly at the furthest upstream two sites. For example, GMRF27 received the lowest QHEI
score, lacks riffle/run habitat, and clearly contained the poorest substrate quality based on the
substrate metric. =Therefore, it is not surprising that this zone had the lowest mean IBI,
IWBmod, and catch rates among all zones. Consistent with the poor substrate quality and lack of
riffle/run habitat at GMRF27 was the lower abundance of species preferring such habitats (e.g.,
darters, round.body suckers, and suckermouth minnow). Conversely, GMRF30 had the best
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habitat, particularly regarding substrate quality, channel morphology, and riffle/run quality and
this location had the highest mean catch rate, species richness, and IWBmod value of all zones.
In addition, the mean IBI score at GMRF30 was second only to GMRF25 and GMRF20L,, which
contained the second and third best habitats, respectively, based on QHEI scores. Collectively,
these data suggest that habitat quality was a primary contributing factor to the variability in
species composition, catch rates, and community indices observed throughout the study area.

3.2 MACROFNVERTEBRATES

HD samplers were deployed at 11 locations throughout the study area. - Samplers were

- successfully retrieved from nine of the 11 locations. At GMRSD28;-no part of the sampler array

was observed during retrieval. Given the moderate to fast current velocity and predominantly

unconsolidated gravel substrate, it is likely that both sets of HDs were washed into the portion of

the channel where it was too deep to wade. At GMRSD27, where the samplers had been set

~ from boat at mid-channel and anchored to shore, the anchor lines had been cut and the samplers

were found downstream on shore suggesting that they had been vandalized. Set and retrieval
conditions for the HD samplers were as follows:

GMRSD30 19 |0.46 1.6 ' 0.52

: _GMR-SD29 1.1 135 |09 | 1.65 _
,:"GMRSD28 1.8 1.00 - i--- - ~ | Both sets missing; likely wash-out

GMRSD27 | 7.5 1.50 | - - Bofh sets rriissing; ropes cut; vandalized?

GMRSD26 | 2.1 0.26 11.4 ) 0.24 Bbth set§ moved downstream; A on side
'GMRSD25 {18 |031 |16 |039 |

B with one HD crushed. Both moved
downstream.

GMRSD24 |14 |01 11 |147
GMRSD22 (18 193 |15 |263 |Both moved downstream 3-5 ft.

| GMRSD21 {2.0 0.04 . 1.9 . 10.02 B missing; A moved downstream 3-5 fi.
GMRSD20 |60  |0.30 58 033 |
'GMRSD23 | 6.0 0.24 58 0.22

- OEPA guidance states that besides water quality, current velocity is likely the next most
important factor in determining the benthic taxa and density on HD samplers (OEPA 1988).
'OEPA methods recommiend that the samplers should be set in current velocity of at least 0.3 ft/s
(OEPA 1988). Since the HD samplers were often co-located with previously determined areas
of concern, OEPA’s velocity recommendation was not always a primary consxderatlon when the

AL
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sampling locations were determined for this study. Nonetheless, the minimum recommended
current velocity was met at all but GMRSD26, 21, and 23. Of these three locations, the
velocities measured at GMRSD26 and 23 were slightly less than the recommended minimum of
"+ 0.3 ft/s while the current velocity at GMRSD21 fell well short of this threshold.

Among the 11 locations and .sampling types combined, 101 macroinvertebrate taxa were
collected during the 2007 survey (Table 6). Chironomidae was the most taxa rich group among
the locations with 23 taxa followed by Ephemeroptera (17 taxa), Trichoptera (12. taxa), and
Coleoptera (10 taxa). Overall, total taxa richness among the HD samples ranged from 27 taxa at
GMRSD21 and 23 to 21" taxa at GMRSD26 (Table 7). Qualitative total richness among the 11
locations ranged from 50 taxa at GMRSD?30 to 26 taxa at GMRSD28 (Table 8).

Between the HD and qualitative samples, EPT richness was similar among most locations with
10-15 EPT taxa being observed. EPT richness in the HD samples ranged from 15 taxa at
GMRSD?22 to 6 taxa at GMRSD26 and 21 (Table 7). In the qualitative samples, EPT richness
ranged from 15 taxa at GMRSD24 to four taxa at GMRSD20 (Table 8). These data suggest a
 strong relationship between habitat and EPT richness in that GMRSD22 and 24 were riffle/run
locations with moderate to fast velocity and had the highest EPT richness. In contrast,
GMRSD26; 21, and 20 were pool/glide locations with slow current velocity and had the lowest
EPT richness."

Numerically, the benthic community was dominated by two EPT taxa, Tricorythodes and/or
Cheumatop.syche at six of the nine HD locations where they comprised between 59-73% of the
total organisms (Table7). The only exceptions to this were at the slow-water, pool/glide
Jocations GMRSD26, 21, and 23, where the moderately tolerant midge Ghptotendipes (Table 6)
‘'was numerically dominant. However, even at GMRSD23, the moderately mtolerant.
Tncorythodes was the second most abundant taxon in the HD sample.

ICI scores were calculated for nine of the 11 macroinvertebrate locations with both HD and
qualitative sample results. Due to the loss of HD samples at GMRSD28 and 27, the median
‘QCTYV was determined to evaluate the benthic commumty As with EPT richness, ICI scores at
most locations were similar (Table 9). Among the nine locations, ICI scores ranged from 50 at
. GMRSD29 to 24 at GMRSD21. Of the nine locations, six clearly attained the WWH ICI
 biocriterion of 36 with scores in the “very good” to “excellent” nairative range (OEPA 2006b).
A seventh location downstream of the AK Steel Hamilton Site, GMRSD23, achieved the
- biocriterion via Insignificant Departure. (OEPA 1988). In contrast, ICI scores from GMRSD26
and 21 rated “fair” and did not attain the established biocriterion. Among the ten ICI metrics,
both locations exhibited similarly poor results for three of the metrics: Number of Mayfly Taxa,
Number of Caddisfly Taxa, and Percent Other. Although the data from locations GMRSD26 and
21 may suggest impairment, it is important to note that the samplers ‘at both locations had been
disturbed during the- colonization period as indicated in the table above. Furthermore, current
velocity at the two stations was among the lowest measured in the study area. As such, it
appears that multiple factors may have contributed to the lower ICI scores at these locations.
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ICI scores were not calculated for GMRSD28 and 27. However, the median QCTV for each
location was greater than the-25™ percentile of “good” to “excellent” ICI sites (Table 9). In
addition, there were twice as many intolerant taxa compared to tolerant taxa at GMRSD28 and
27; nine versus four and twelve versus six, respectively (Tables 6 and 8). These results strongly
suggest that the ICI biocriterion for the ECBP ecoregion was being achieved (DeShon 1995).

In general, the benthic macroinvertebrate community in the study area met or exceeded the
ecoregional reference condition as defined by the ICI. The poorer quality benthic commiunities
observed at GMRSD26 and 21 appear to be attributable, at least in part, to habitat constraints
associated with velocity. The moderately tolerant midge, Glyptotendipes was the most abundant
taxon at both locations. However, Glyptotendipes is not necessarily tolerant of toxic stressors,
* buit is considered tolerant of organic/nutrient loading and associated dissolved oxygen impacts
(Yoder and Rankin 1995; Yoder and DeShon 2003).. Furthermore, Glyptotendipes is often
associated with slow current habitats (Epler 2001). Pollution sensitive EPT taxa generally prefer
areas with good exchange associated with flow and clean substrate. As indicated previously,
GMRSD26 and 21 are in largely pool/glide areas with slow current velocity and finer substrate.
Given these conditions and the fact that current velocity is vital to the collection of consistently
good HD results (OEPA 1988), it is not surpnsmg that the scores from these locations did not
attain the ICI biocriterion.

33 HABITAT

.QHEI scores are summarized in Table 10. Overall, the habitat quality was fair to excellent at the
five locations sampled in 2007. Habitat quality was highest at the furthest upstream location
GMRF30 (QHEI score 83.0), intermediate at GMRF20L and GMRF25 (QHEI scores of 69.0 and
72.5, respectively), and lower at GMRF27 and GMRF20R (QHEI scores of 61.0 and 62.5,
respectively). Nearly all metric scores were higher at GMRF30 than at the other four locations,
especially for the substrate and riffle/run metrics (Table 10). In particular, GMRF30 contained
more, larger and hard substrate (i.e., boulder and cobble) with less silt. In addition, GMRF30
and 25 were the only sampling zones with at least one well defined riffle/run complex. As a
result, species that require clean, hard, substrates with well developed riffles and runs (most
. darter species and suckermouth minnow) were more abundant at GMRF30 and GMRF25 than
- elsewhere. In contrast, substrate quality at GMRF27 was comparatively poor and was dominated
by silt and gravel substrate types, which contributed greatly to the lower QHEI score there (Table
10). Other metrics which contributed to the comparatively poor QHEI score at GMRF27 include
channel, riparian, and riffle/run quality. Overall, the two furthest downstream zones, GMRF20L
and GMRF20R, coritained similar habitat quality. However, instream cover was decidedly better
- at GMRF20L (Table 10). In fact, the cover score at GMRF20L was higher than any other zone .
“and likely contributed substantlally to the better index scores theré. As such, species that prefer
an abundance of instream cover (e.g., centrarchids). were substantially more abundant there than
elsewhere.
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34  WATER QUALITY

Water temperature, dissolved oxygen (DO), specific conductance, and water clarity (i.e., Secchi
reading) were measured at each location concurrent with fish sampling.

Water temperatures ranged from 17.9 to 27.1 C (Table 11). Temporal changes in water
‘temperature conformed to expected patterns; on average, water temperatures were 5.3 C cooler
in October than in September 2007. Spatially, water temperatures were generally warier (2.0 to
4.0 C) upstream than downstream (Table 11). These temperature differences were likely due to
diel effects rather than a real longitudinal temperature change. For example, the upstream
reference location was consistently sampled during early-mid afternoon (1205-1444 hours),
‘whereas the furthest downstream - locations, were sampled during mid-morning (0918 and 1015
hours). Nonetheless, water ternperatures at all stations were within ranges easily tolerated by
warmwater fishes.

DO values ranged from 6.6 to 14 1 mg/l during the 2007 study (Table 11). On average, DO
‘'values were higher in September (11.9 mg/l) than in Octobeér (9.8 mg/l). DO values were
consistently higher at the upper three sites (range 10.5 to 14.1 mg/1) compared to the lower two
sites (6.6 to 8.9 mg/l). These differences were most pronounced between GMRF25 and the
lower two locations (i.e., GMRF20R and GMRF20L) where DO  values ‘declined by 11.5 mg/I
(September) and 4.7 (October). All DO concentrations met the minimum WWH criterion of 4
ppm during each sampling event.

Specific conductance values and Secchi readings varied little spatially and temporally and ranged
from 896 to 962 pScm and from 43 to 66 cm, respectively (Table 11). :

4. ASSESSMENT.

Community index scores, QHEI scores, and applicable ecoregion biocriteria values are
summarized in Table 12. For the purposes of bielogical assessment and determination of
attainment of warmwater habitat (WWH) biocriteria, locations were grouped into four distinct
sampling areas (containing at least one fish-and one macroinvertebrate sampling location), based
on proximity. to one another. The four sampling areas include the upstream reference location
(containing GMRF30, GMRSD30, 29, and 28) and three areas adjacent to and/or downstream of

the: AK Steel Hamilton Site: upper (GMRF27 and GMRSD27), middle (GMRF25 and
GMRSD26, 25, 24, and 22), and lower (GMRF20R, GMRF20L, and GMRSD21, 20, and 23).
Due to the fact that there were two fish sampling passes and multiple benthic sampling locations
were often paired with a single fish location, attainment of the applicable biocriteria values was
determined based on:the average index scores within a given area. However, due to the severe
flow related constraints described in Section 3.2, the benthic macroinvertebrate data from
GMRSD21 ‘were not incorporated in the attainment evaluation for the lower portion of the study
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All IBI and IWBmod WWH criteria were attained at the sampling locations, except at GMRF27,
where the IBI failed to attain the criterion of 42 (Table 12). Although GMRF27 met the IBI
criterion in September (40), with Insignificant Departure (see Section 2.4), the considerably
lower IBI score in October (34) resulted in non-attainment of the IBI at this location (Table 4).
However, the lower IBI score at GMRF27 in October was mirrored at the upstréam reference
location (GMRF30) where the 1BI also dropped by 6 points from September to October (Table
4). As such, attainment of the IBI criterion at the upstream reference location, GMRF30, was
achieved only when considering Insignificant Departure (Table 12).

Except for GMRSD26 and 21, all remaining benthic macroinvertebrate sampling locations either
actually attained the ICI biocriterion or the results suggested that attainment was achieved via the
median QCTV (Table 12). In addition, collectively, the benthic community attained or
suggested attainment in each of the four primary study areas (Table 12).

OEPA has evaluated criteria associated with biological response signature identification (Yoder
and Rankin 1995; Yoder and DeShon 2003). Although bioassessment is not diagnostic to the
extent that specific impairments can be readily attributed to specific causative factors, patterns
have been identified in fish and benthic communities that apply to broad categories of
impairment such as, Complex Toxic, Channelization, Agricultural Non-point Source, and
Organic/Nutrient impacts (Yoder and Rankin 1995).

Criteria Used to Determine the Extent of a Response Signature
Exhibited by a Fish Assemblage - Boat Sites (Yoder and DeShon 2003)

IBI Séor;: <22 37
IWBmod Score <59 | 80
% DELT Anomalies >10 1
%Tolerant - >70 | 29
Number of Intolerant Species <l 2
Density (less Tolerants) | <150 499
% Round-Bodied Suckers <s | 82

Yoder and DeShon (2003) found that exceeding six of seven above designated fish community
~ thresholds was indicative of a strong toxic response. However, results from the only zone that
did not attain the fish biocriteria during the study, GMRF27, indicate no such relationship exists.
This suggests that toxic impairment was not a limiting factor or the cause of the lower observed
. index scores at GMRF27.
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Criteria Used to Determine the Extent of a Response Signature
Exhibited by Benthic Assemblages (Yodeér and DeShon 2003)

ICI Score *

| Qualitative EPT Richness | <4 | 9 | 10

1 % Cricotopus sp. ~ >5 | 3 0
% Toxic-Tolerant Taxa _ >35 4 1
% Organic/Nutrient/DO Tolerant Taxa | 35 | 47 | 89

Yoder and DeShon (2003) demonstrated that exceeding just three of the above macroinvertebrate
thresholds strongly suggests complex toxic impairment. As with the fish community analysis,
results from the only two locations that did not attain the ICI biocriterion, GMRSD26 and 21,

* exhibit no such relationship. These results do suggest the presence of impacts related to
organic/nutrient loading as evidenced by the higher values for Percent Organic/Nutrient/DO
Tolerant taxa at GMRSD26 and 21. - However, it is unlikély that impacts of this nature are
- related to the AK Steel Hamilton Site. On the contrary, impacts associated with organic/nutrient
loading are likely attributable to urban and agricultural land uses in the watershed and possibly
the pooled nature of the habitat at these two locations.

Collectively, any effects of the AK Steel Hamilton Site appear to have little or no impact on the
aquatic community in adjacent portions of the Great Miami River. This was demonstrated by the
fact mean IBI, IWBmod, ICI and median QCTV scores among all potential impact- locations
attained or suggested attainment of the established biocriteria. Although observed upstream
habitat seemed more ecologically desirable when compared to adjacent and downstream
~ locations (Table 10), index scores were generally similar to the upstream reference site (Table
12). In addition, based on mean IBI and. IWBmod scores and actual ICI scores, the fish and
benthic communities at two of the four potential impact locations (GMRF25 and GMRF20L)
-met the narrative classification for very good (OEPA 2006b) and met all exceptional warmwater
habitat (EWH) biocriteria. :

5. CONCLUSION

During September and October 2007, fish and macroinvertebrates were sampled at multiple
locations in the Great Miami River using standard Ohio EPA sampling protocols and according
to procedures outlined in the Ohio EPA approved “Ecological Risk Assessment Supplemental
‘Work Plan for the Former Armco Hamilton Plant Site” (ENSR 2007). Three biological indices
weré calculated to evaluate the fish and benthic communities: Index of Biotic Integrity (IBI),
Modified Index of Well-Being (IWBmod), and Invertebrate Community Index (ICI). The
- community specific data, index scores, associated Qualitative Habitat Evaluation Index (QHEI)
_ results, and other habitat obsérvations indicate that the former ARMCO Hamilton plant site does

A(

15 Revision 1.0
May 2008



not adversely affect the biological communities in adjacent and downstream. portions of the
Great Miami River. Ohio EPA review of the workplan for this effort resulted in approval for AK
Steel to “consider a “no effects” survey result as an off-ramp to further investigation of the Great

- Miami River for this site” (OEPA 2007). Based on the results contained within this report, no

further investigation of the Great Miami River is warranted to evaluate ecological impact to the
river from the site under CERCLA and the NCP.
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Table 1. Number and Relative Abundance of Fishes Collected from the Great Miami Rlver near the AK Steel Hamilton

. Site, September-and October 2007.

Common Family Name Common Name Scientific Name No. %

HERRINGS GIZZARD SHAD Dorosoma cepedianum 10 0.19
CARPS AND MINNOWS CENTRAL STONEROLLER Campostoma anomalum 73 1.37
' COMMON CARP Cyprinus carpio 71 1.33.
STRIPED SHINER Luxilus chrysocephalus 17 0.32

ROSYFACE SHINER Notropis rubellus 205 3.85

SPOTFIN SHINER Cyprinella spiloptera 878 16.48

SAND SHINER Notropis stramineus 138 2.59

MIMIC SHINER Notropis volucellus 3 0.06

SUCKERMOUTH MINNOW Phenacobius mirabilis 471 . 8.84

BLUNTNOSE MINNOW Pimephales notatus 1,293 2427

CREEK CHUB Semotilus atromaculatus 1 0.02

SUCKERS RIVER CARPSUCKER Carplodes carpio 2 0.04
QUILLBACK Carpiodes cyprinus 33 0.62

NORTHERN HOG SUCKER Hypentelium nigricans 157 2,95

'SMALLMOUTH REDHORSE Moxostoma breviceps 219 4.1

BLACK REDHORSE Moxostoma duquesnei -3 0.06

GOLDEN REDHORSE Moxostoma erylhrurum 533 10.00

NORTH AMERICAN CATFISHES CHANNEL CATFISH letalurus pu_nctatus 73 1.37
STONECAT Noturus flavus 2 0.04

: FLATHEAD CATFISH . Pylodictis olivaris 32 0.60
NEW WORLD SILVERSIDES BROOK SILVERSIDE Labidesthes sicculus 1 0.02
SUNFISHES ROCK BASS Ambloplites rupestris 1 0.02
GREEN SUNFISH ‘Lepomis cyanellus 23 0.43

ORANGESPOTTED SUNFISH Lepomis humills 16 0.30

BLUEGILL Lepomis macrochirus 12 0.23

"LONGEAR SUNFISH Lepomis megalotis 139 2.61

Lepomis HYBRID Lepomis HYBRID 4 0.08

Lepomis sp. Lepomis sp. 1 0.02

SMALLMOUTH BASS Micropterus dolomisu 117 2.20

LARGEMOUTH BASS Micropterus salmoides 51 - 0.96

PERCHES GREENSIDE DARTER Etheostoma blennioides 82 1.54
RAINBOW DARTER Etheostoma caeruleum 3 0.06

BANDED DARTER Etheostoma zonale 168 2.97

LOGPERCH Percina caprodes 494 9.27

BLACKSIDE DARTER Percina maculata 12 0.23

Total Fish 5,328 100.00

Total Species 33



Hamilton Slte. September 2007.

Table 2. Number, CPE (No. per Km) and Relative Abundance of Fishes Collected at each Sampllng Location in the Great Miami River near the AK Steel

GMRF30 GMRF27 GMRF25 GMRF.-20R GMRF20L
Species No. CPE % No. CPE % No. CPE % No. CPE ‘% No. CPE %

GIZZARD SHAD 1 2 0.1 - - - - - - 1 2 0.2 - - -
CENTRAL STONEROLLER 14 28 21 1 2 03 4 8 0.9 15 30 35 1 2 0.2
COMMON CARP 5 10 0.7 10 20 27 10 20 22 1 2 0.2 6 12 1.3
STRIPED SHINER - - - 1 2 0.3 1 2 0.2 9 18 21 - - -
ROSYFACE SHINER 30 60 4.4 -2 4 0.5 15 30 a3 8 16 1.9 8 16 1.8
SPOTFIN SHINER 93 186 13.7 144 288 383 51 102 112 22 44 5.1 55 110 122
SAND SHINER - 41 82 6.0 1 2 0.3 5 10 1.1 13 26 3.0 - - -
MIMIC SHINER 2 4 0.3 - - - - - - - - - - - -
SUCKERMOUTH MINNOW 49 98 7.2 ] 18 24 73 146 16.0 13 26 3.0 1 22 24
BLUNTNOSE MINNOW 159 318 234 20 180 23.9 36 72 7.9 90 180 209 78 156 173
QUILLBACK 13 26 1.9 1 2 0.3 1 2 0.2 3 6 0.7 4 8 0.9
NORTHERN HOG SUCKER 27 54 40 - - - 29 58 6.3 13 26 3.0 2 4 0.4
SMALLMOUTH REDHORSE 16 32 24 8 16 21 54 108 118 19 38 44 37 74 8.2
GOLDEN REDHORSE 28 56 4.1 24 48 6.4 39 78 8.5 112 224 26.0 112 224 248
CHANNEL CATFISH 8 16 1.2 2 4 0.5 17 34 37 - - - 7 14 1.5
STONECAT . 2 4 0.3 - - - - - - - - - - - -
FLATHEAD CATFISH 4 8 06 13 26 3.5 - - - 2 4 0.5 2 4 04
GREEN SUNFISH - -~ - 4 8 1.1 - - - - - - 12 24 2.7
ORANGESPOTTED SUNFISH 1 2 0.1 2 4 0.5 5 10 1.1 1 2 0.2 1 2 0.2
BLUEGILL - - - 1 2 0.3 1. 2 0.2 - - - 7 14 1.5
LONGEAR SUNFISH 1 2 0.1 25 50 6.6 4 8 0.9 5 10 1.2 30 60 6.6
Lepomis HYBRID - - - - - - - - - 1 2 0.2 1 2 0.2
Lepomis sp. - - - 1 2 03 - - - - - - - - -
SMALLMOUTH BASS 8 16 1.2 5 10 1.3 4 8 09 9 18 21 17 34 s
LARGEMOUTH BASS - - - 6 12 16 - - - 15 30 3.5 15 30 33
GREENSIDE DARTER - 33 66 49 1 2" 03 15 30 33 2 4 0.5 - - -
RAINBOW DARTER 1 2 0.1 - - - - - - - - - - - -
BANDED DARTER 30 60 44 4 8 1.1 18 36 39 5 10 1.2 5 10 1.1
LOGPERCH 114 228 16.8 20 40 5.3 75 150 164 64 128 148 40 80 8.8
BLACKSIDE DARTER - - - 1. 2 0.3 - - - 8 16 1.9 1 2 0.2
Total Fish 680 1,360 100.0 376 752 100.0 457 914 100.0 431 862 100.0 452 904 100.0

Total Species 23 23 20 22 21

:]] 44 40 46 46 44

IWBmod 9.9 8.2 9.2 8.6 9.3



Hamilton Site, October 2007.

Table 3. Number, CPE (No. per Km), and Relatlve Abundance of Fishes Collected at each Sampllng Location in the Great M|ami River near the AK Steel

: GMRF30- GMRE27 GMRF25 . GMRF20R ~ GMRF20L
Species No. CPE % No. CPE % No. CPE % No. CPE % No. CPE %

GIZZARD SHAD 1 2 0.1 - - - - - - 7 14 1.2 - - -
CENTRAL STONEROLLER 4 8 04 - - - 28 56. 4.7 6 12 1.0 - - -
COMMON CARP 6 12 0.6 20 40 6.2 9 18 1.5 - .- - 4 8- 1.0
STRIPED SHINER - - - - - - 1 2 0.2 5 .10 0.8 - - -
ROSYFACE SHINER 68 136 6.7 6 12 1.9 4 8 0.7 61 122  10.2 3 6 0.7
SPOTFIN-SHINER 173 346 1741 116 232 36.1 46 92 7.8 101 202 169 77 154 189
SAND SHINER 16 32 16 1 2 0.3 1 2 0.2 56 112 9.3 4 8 1.0
MIMIC SHINER 1 2 0.1 - - - - - - - - - - - -
SUCKERMOUTH MINNOW 147 294 145 10 20 31 137 274 23.2 10 20 1.7 12 24 29
BLUNTNOSE MINNOW 3908 796 393 73 146 22.7 85 170 144 230 460 384 54 108 13.2
CREEK CHUB - - - - - - 1 2 0.2 - - - - - -
RIVER CARPSUCKER - - - 2 4 06 - - - - - - - - -
QUILLBACK 10 20 1.0 - - | - - - - 1 2 0.2 - - -
NORTHERN HOG SUCKER 27 54 27 1 2 0.3 43 86 7.3 14 28 23 1 2 0.2
SMALLMOUTH REDHORSE 18 36 1.8 1 2 03 34 68 58 11 22 1.8 21 42 5.1
BLACK REDHORSE - - - - - - 2 4 0.3 - - - 1 2 0.2
GOLDEN REDHORSE 3 62 3.1 23 46 7.2 39 78 6.6 33 66 55 92 184 225
CHANNEL CATFISH 6 12 0.6 2 4 0.6 24 48 4.1 1 -2 0.2 6 12 15
FLATHEAD CATFISH 2 4 0.2 8 12 1.9 2 4 0.3 1 2 0.2 - - -
BROOK SILVERSIDE - - - 1 2 03 - - - - - - - - -
ROCK BASS 1 2 01 - - - - - - - - - - - -
GREEN SUNFISH 1 2 0.1 1 2 0.3 1 2 0.2 - - - 4 8 1.0
ORANGESPOTTED SUNFISH - - - 5 10 16 - - - 1 2 02 - - -
BLUEGILL - - - - - - - - - - - - 3 6 07
LONGEAR SUNFISH 10 20 1.0 23 46 7.2 7 14 1.2 3 6 0.5 31 62 7.6
Lepomis HYBRID - - - - - - 1 2 02 - - - 1 2 0.2
SMALLMOUTH BASS 13. 26 13 13 26 40 7 14 1.2 11 22 1.8 30 60 74
_LARGEMOUTH BASS - - - 1 2 0.3 - - - 4 8 0.7 10 20 25
GREENSIDE DARTER 12 24 1.2 - - - 19 38 3.2 - - - - - -
RAINBOW DARTER - - - - - - 1 2 0.2 1 2 0.2 - - -
BANDED DARTER 24 48 24 3 6 0.9 52 104 8.8 10 20 1.7 7 14 1.7
LOGPERCH 45 90 4.4 13 26 40 44 88 7.5 32 64 53 47 94 115
BLACKSIDE DARTER - - - - - - 2 4 0.3 - - - - - -
Total Fish 1,014 2,028 100.0 321 642 100.0 590 1,180 100.0 599 1,198 100.0 408 816 100.0

Total Species 22 20 23 21 18

IBl. as 34 44 36 418

IWBmod 9.5 7.9 2.9 8.9 9.1



Table-4. IBI Metric Results and Scores for Fish Sampling Locations on the 'Great Miami River near the AK Steel Hamilton Site, September & October 2007.

DATE
LOCATION

6-Sep-07 GMRF30
10-O¢t-07 GMRF30

6-Sep-07 GMRF27
10-Oct-07 GMRF27

6-Sep-07 GMRF25
10-Oct-07 GMRF25

6-Sep-07 GMRF20R
10-Oct-07 GMRF20R

7-Sep-07 GMRF20L
11-Oct-07 GMRF20L
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Table 5. Index of Well Being (IWB & IWBmod) Metnc Results and Scores for Fish Samplmg Locations on the Great Miami River near the

AK Steel Hamilton Site, September & October 2007.

LOCATION

GMRF30
GMRF30

GMRF27.
GMRF27 .

GMRF25
GMRF25

GMRF20R
GMRF20R

GMRF20L
GMRF20L

METHOD

BOAT

. BOAT

BOAT

BOAT

BOAT

BOAT

BOAT
BOAT

BOAT
BOAT

DATE

6-Sep-07 .

10-Oct-07

6-Sep-07

10-Oct-07

6-Sep-07
10-Oct-07

8-Sep-07

10-Oct-07

7-Sep-07
11-Oct-07

DISTANCE

500

500

500

500

500
500

500
500

IwB

10.13
10.00

8.76
8.64

9.47
10.19

8.98

9.19.

9.62
9.37

IWBMOD

9.85
9.48

8.17
7.90

9.16
9.88

8.57
8.91

9.25
9.06

TOTAL COUNT

1360
2028

752
642

914
1180

862
1198

904
816

TOTAL WEIGHT

46.78
60.55

85.07
76.94

37.72
84.73

14.62
10.82

52.65
62.40

INTOLERANT COUN’

1032

1218

544
454

822
986

678
738

710
680

INTOLERANT WEIGF

35.31
35.51

36.00
24.82

22.35
54.35

8.14
10.13

32.01
39.86

DIVERSITY COUNT

244
2.02

2.04
2.05

249
247

2.35
2.06
2.38
229

DIVERSITY WEIGHT

2.16
212

1.75

1.97

1.91
2.39

1.85
1.67



Table 6. OEPA Qualitative Community Tolerance Value (QCTV) and OEPA narrative tolerance classification
for benthic: macroinvertebrate taxa collected from the Great Miami River near the AK Steel Hamilton Site,

September 2007(OEPA 2008).

Narrative Narrative
Taxa QCTV Tolerance® Taxa QCTV Tolerance
Turbellaria - 28.0 F Cheumatopsyche 433 F
Urmatella-gracilis 36.1 F Hydropsyche orris 445 Ml
Plumatella 39.2 F . Hydropsyche simulans 46.6 Mi
Oligochaeta 17.5 T Hydropsyche aerata 48.2 M
‘Placobdella - ; F Hydropsyche bidens 46.7 Ml
Mooreobdella microstoma 194 T Ceratopsyche morosa 50.5 Ml
Ostracoda . - Potamyia flava 48.2 Ml
Caecidotea 21.6 M Hydroptila 42.5 F
Hyalella azteca 28.0 F Nectopsyche candida 49.2 Ml
Crangonyx 21.8 M ‘Oecetis 442 Mi
Orconectes rusticus 347 F Petrophila 47.8 {
Hydracarina 423 F Laccophilus maculosus 13.0 T
Collembola . - Dineutus 42.5 F
Isonychia . 49.5 Mi Peitodytes 16.7 M
Acentrella turbida 544 “ Helichus 421 Mi
_Baetis intercalaris 47.1 F Ancyronyx variegata 40.0 M
" Centroptilum 41.0 Mi Macronychus glabratus 445 Mi
Procloeon "43.0 Ml Stenelmis 42.7 F
Callibaetis 24.8 M  Tropistemus 10.2 M
Plauditus 50.9 Mi Berosus 23.4 M
Leucrocuta 46.7 | Enochrus 392 F
Heptagenia 478 - Ceratopogonidae 28.1 F
Stenacron 43.2 F Atrichopogon 38.7 F
Stenonema femoratum 43.5 F Procladius 21.7 M
Maccaffertium pulchellum 47.6 Ml Ablabesmyia mallochi - 33.7 F
Maccaffertium terminatum 46.4 Mi Labrundinia 36.0 F
Maccaffertium exiguum 48.9 l Thienemannimyia grp. 30.0 F
" Tricorythodes 45.2 Mi Cricotopus bicinctus grp. 24.8 M
Caenis 42.6 F Nanocladius distinctus 24.6 M
Anthopotamus myops 425 Mi Nanocladius crassicomus/rectinervis 39.5 F
Hetaerina 44.6 F Chironomus 39.7 T
Argia 337 F Cryptochironomus 336 F
Enallagma . - Dicrotendipes neomodestus 343 F
- Boyeria vinosa 410 F Dicrotendipes simpsoni 16.5 T
Aeshna 29.8 F Glyptotendipes 213 M
Gomphus ~ 45.9 F Parachironomus 37.0 F
. Epitheca princeps _ 124 T Parachironomus frequens 37.0 F
Belostoma flumineum . F Phaenopsectra obediens grp. 364 F
" Palmacorixa 247 F Polypedilum flavum 39.9 F
Trichocorixa 384 F Polypedilum halterale grp. 334 F-
Ranatra . F Polypedilum illinoense 17.6 T
Corydalus comutus 471 Mi Polypedilum scalaenum grp. 29.3 F
Sialis 30.0 T Pseudochironomus 31.5 F
Chimarra obscura 46.4 Mi Rheotanytarsus 442 Mmi
Cymeilus fratemus 29.3 F Tanytarsus glabrescens grp. 41.1 F



Table 6 (cont.) .

Narrative

Taxa " QCTV Tolerance
"Tanytarsus.guerlus grp. - 41.9 Mi
Simulium 34.8 F
Ephydridae 383 F
Elimia 384 Mi
Fossaria 29.7 F
Physa 16.5 T
‘Helisoma 28.7 M
" Menetus 14.4 T
Ferrissia . 33.7 F
Conbicula fluminea 376 Mi
Musculium 38.2 -

®|=Intolerant, MI=Moderately Intolerant, F=Facultative, M=Moderately Tolerant, and T=Tolerant.



Table 7. The: Compoemon Number and Relative Abundance of Benthic Macroinvertebrates Oocumng on Hester-Dendy Samplers from the Great Miami River near the

AK:Stesl Hamllton Site, September 2007.

GMRSD26

GMRSD21_

GMRSD23

GMRSD30 GMRSD28 . GMRSD25 GMRSD24 GMRSD22 GMRSD20
TAXA No. % _ No. % No. % No. % No. % No. % No. % - No. % No. %
Turbellaria 266 181 339 283 124 469 175 298 793 6.25 2319 1193 427 494 82 064 - ‘-
Plumatella 1 0.01 1 001 1 0.04 1 0.02 1 0.01 1 0.01 1 001" 1 001 1 002
Ofigochaeta: - - - - 44 1.66 1 0.02 - - - - 7 0.08 ~4 0,03 - -
Ostracoda - - - - 44 166 . - - - - - - - - - - - -
Isonychia 1 0.01% 71 0.59 - - 2 003 141 1.1 17 0.09 - - 8 0.06 -1 0.02
Acentrelia turbida - - 129 1.08 = - - - - - - - - - - - - -
Baetis intercalaris 4 0.03 531 4.43 - - 2 003 268 2.1 29 0.15 - - 2 0.02 -1 0.02
Plauditus - - - - - - - - - - 1 o0.01 - - - - - -
Procloaon 1 001 ° - - - - - - - - - - - - - - - -
Maccaffertium exiguum 68 045 65 0.54 - - 5 009 4 003 3 002 - - 108 0.84 34 0.82
Maccaffertium pulchellum 10 0.07 12 0.10 2 0.08 34 058 140 1.10 17 0.09 4 005 281 219 133 3.21
Maccaffertium terminatum 260 1.77 70 0.58 20 0.76 72 1.22 265 2.09 7 004 - 498 3.89 87 210
Stenacron 137 093 - - 252 953 301 5.2 268 2.11 1° 001 285 330 288 225 377 911
Tricorythodes 7,311 4983 3465 28.92 241 911 2,002 3405 1,872 1476 2,179 11.21 87 1.01 4,891 38.18 765 18.49
Caenis - - - - - - - - - - - - 75 0.87 4 003 - -
Hetaerina - - - - - - - - - - - - - - - - 1 0.02
Argia 2 0.01 - - 2 0.08 2 003 2 0.02 - - 5 0.06 - - 1 0.02
Enallagma - - - - - - - - - - - - 5 0.06 - - 1 0.02
Chimarra obscura - - - - - - - - 1 001 - - - - - - - -
Cymellus fraternus g 0.086 - - 551 20.83 80 1.36 2 002 1 0.01 35 0.40 200 1.56 735 17.77
Ceratopsyche morosa 205 1.40 460 23.84 - - 2 003 132 1.04 1,032 53 - - 32 025 1 0.02
Cheumatopsyche 3,353 2285 3,606 30.10 35 1.32 1,561 26.55 6,098 48.07 10,528 54.17 4 005 4,450 34.74 436 10.54
Hydropsyche aerata 390 266 1,232 10.28 - - 166 2.82 528 4.16 1, 165 5.99 - - 66 0.52 - -
Hydropsyche bidens - - - - - - - - - - 0.01 - - - - - -
Hydropsyche orris 384 262 5156 4.30 - - 32 054 5 004 779 401 - - 225 1.76 - -
Potamyia flava - - - - - - - - - - - - - - 32 025 - -
Hydroptila - - - - - - - - - - 1 0.01 - - - - - -
Petrophiia - - 3 0.03 - - - - 131 1.03 - - - - - - - -
Ancyronyx variegata - - - - - - - - - - - - - - 8 0.06 - -
" Macronychus glabratus - - - - - - 1 0.02 - - - - .1 001 7 0.05 1 0.02
Stanelmis - - 2 0.02 - - - - - - 4 0.02 - - - - - -
Berosus - - - - - - - - - - - - 1 0.01 - - - -
Ablabesmyia mallochi - - - - - - - - - - - - 64 074 - - - -
Labrundinia - - - - - - - - - - - - 64 074 - - 13 0.31
Thienemannimyia grp. 432 294 136 1.14 24 091 40 0.68 128 1.01 75 0.39 - - 395 3.08 243 5.87
Cricotopus bicinctus grp. - - 88 0.73 72 272 72 1.22 96 0.76 85 044 - - - - - -
Nanocladius .
crassicomus/rectinervis 112 0.76 88 0.73 40 1.51 56 0.95 224 177 138 0.72 128 1.48 85 0.66 90 2.18
Nanocladius distinctus 160 1.09 32 027 40 151 88 1.50 16 0.13 64 0.33 64 074 53 0.41 115 2.78
Dicrotendipes neomodestus - - - - 40 1.51 - - 16 0.13 - -~ 448 518 - . 0.31



Table 7 (cont.)
: GMRSD30 GMRSD29 GMRSD26 GMRSD25 GMRSD24 GMRSD22 GMRSD21 GMRSD20 GMRSD23
TAXA No. % No. % No. % No. % No. % No. % No. % - No. % No. %
Glyptotendipes 848 5.78 88 0.73 1,016 38.41 376 6.39 96 0.76 11 006 6,848 79.21 .512 4.00 781 18.88
Parachironomus frequens 16 0.1 16 0.13 - - - - - - - - - - 85 0.6 13 0.31
Polypedilum-flavum ) 368 2.51 456 3.81 40 151 232 395 592 467 480 247 64 0.74 96 0.75 64 1.55
Polypedilum scalaenum grp. - - - .- - 16 0.60 - - - - - - - - - - - -
Rheotanytarsus 320 2.18 576 4.81 40 1.51 576 9.80 864 6.81 235 1.21 - - 3g5s 3.08 230 5.56
Tanytarsus glabrescens grp. 16 0.11 - - - - - - - - - - - - - - - -
Elimia ] o 1 0:01 - - 1 004 - - 3 0.02 3 0.02 15 0.17 - - - -
Physa . - - - - - - 1 0.02 - - - - 9 0.10 1 0.01 - -
Menetus. - - - - - - - - - - - - 2 0.02 - - - -
Ferrissia - - - - - - - -~ - - - - 2 0.02 - - - -
Musculium - - 1 0.01 = - - - - - 259 1.33 - - - - - -
TOTAL 14673 100 11982 100 2645 100 5880 100 12686 100 19436 100 8645 100 12,809 100 4,137 100
Total Taxa Richness - 25 24 21 25 - 26 24 27 24 27
EPT Richness 13 1" 6 12 13 15 6 14 10



Table 8. The Composition and Assigned Abundarice' of Benthic Macroinvertebrates Coliected from Natural Substrates in the Great Miami River

near the AK Steel] Hamilton Slte, September 2007.

GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD
30 29 28 27 26 25 24 22 21 20 23
TAXA A A A A A A A A A A A

Turbellaria 3 10 3 .10 3 10 10 10 10 3 3
Urmatella gracilis 1 1 1
Plumatella 1 1 1 1 1 1 1 1 1 1 1
Oligochaeta 10 3 : 3 10 10 3 10 10 3 3
Placobdella 3 1 1 1 3 3
Mooreobdella microstoma 1
Ostracoda 10 3 3 10 3 3 3 3 3 3
Caecidotea ' 3 . 1 3 3 1
Hyalella azteca 10 1 3 1 3 10 10 10
Crangonyx - : ' 3 3 3
Orconectes rusticus 3 3 1 1 1 3 1
Hydracarina 1 1
Collembala . 1 3 1
Isonychia : 3 10 10 3 3
Acentrella turbida 1 1
Baetis intercalaris 10 10 10 10 10
Callibaetis ) 1 3
Centroptilum 1 3 - 1 .
Plauditus 1 1 3 1 1

" Leucrocuta 1 1 1 3
Heptagenia o ) 1 :
Maccaffertium exiguum _ _ . 1
Maccaffertium puichelium 3 3 10 ' 3 10 10
Maccaffertium terminatum. 3 1 1 10 1 1 1
Stenacron 10 1 3 .10 10 10 3 10 10 10
Stenonema femoratum : : 1
Tricorythodes 10 10 10 10 10 10 10 10 10 3 3
Caenis ' ) 1 3 3 3 3 10 3 10
Anthopotamus myops 1 3 1 3
Hetaerina ' o 3 : , 1 o o
Argia . 10 1 1 3 3 -3 3 3 10 10 1
Enallagma 3 3 1 3 3 3



Table 8 (cont.)

TAXA

GMRSD
30

GMRSD
29

GMRSD GMRSD GMRSD

28
A

27
A

26
A

GMRSD

25

GMRSD
24

" GMRSD
22

GMRSD GMRSD GMRSD

21
A

20
A

23
A

Boyeria vinosa
Aeshna-

Gomphus

Epitheca princeps
Belostoma flumineum
Palmacorixa
Trichocorixa

Ranatra

Corydalus cornutus
Sialis

Chimarra obscura
Cymnellus fraternus
Ceratopsyche morosa
Cheumatopsyche
Hydropsyche aerata
Hydropsyche bidens
Hydropsyche orris
Hydropsyche simulans
Hydroptila
Nectopsyche candida
Oecetis

Petrophila
Laccophilus maculosus
Dineutus

Peltodytes

Helichus

Ancyronyx variegata
Macronychus glabratus
Stenelmis
Tropisternus

Berosus

Enochrus
Ceratopogonidae

10

-

10
10

W=

10
10

10

10
10

10

10

-

W =

10
10
10

10

10
10
10

10

- O = ) -

10

-

10
10

-



Table 8 (cont.)

_TAXA

GMRSD. GMRSD
30 . 29
A A
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A
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21
A
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- Procladius

- Ablabesmyia mallochi
Labrundinia
Thienemannimyia grp.
Cricotopus bicinctus grp:
Nanocladius

crassicomus/rectinervis
Nanocladius distinctus.
Chironomus o
Cryptochironomus
Dicrotendipes neomodestus
Dicrotendipes simpsoni
Glyptotendipes
Parachironomus
Parachironomus frequens

Phaenopsectra obediens grp.

Polypedilum flavum
Polypedilum halterale grp.
Polypedilum illinoense
Polypedilum scalaenum.grp.
Pseudochironomus
Rheotanytarsus _
Tanytarsus glabrescens grp.
Tanytarsus gueiius grp.
Simulium
Ephydridae -

" Elimia
Fossaria
Physa

" Helisoma

Menetus

10 1

10 10
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-
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10

10

10

10

-

10

10

10

-
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10

10

10

10

10

10
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10
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Table 8 (cont.)
GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD GMRSD' GMRSD
30 - 29 28 27 26 25 24 22 21 20 23
TAXA A A A A A A A A A A A
Ferrissia 3 1
Corbicula fluminea 3 . -
Musculium 3 10 3 1 3 10 10 10 1
Total Taxa Richness 50 46 26 35 44 38 49 - 46 36 40 36
EPT Taxa Richness 12 14 12 13 9 10 15 14 10. 4 6
Grand Total 99 )

"Abundance assigned as 1=1-2 individuals, 3=3-9 individuals, and 10=>10 individuals.



Table 8. ICI Metric R_eshlts and Scores for Benthic Macroinvertebrate Sainpllng Locations on the Great Miami River near the AK Steel Hamilton

Site, Se,_ptembér'2007. :

ﬁ z o - g 5 g

g 8 @ g > g i & = -
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o Q < z 4 i a i Fa - & - w

= < = T w L w o w Ww b w B w w ¥ oy wWow g

< - Z @) 2 E € > &€ 0 ¢ F ¢ g e 2 ¢ 2 ¢« £ ¢ g x <

S § § 5 P EEIpER IR 3B EBREEESE 3
= a__¢2 E_ = 6 # O % O % 6 R o R o R o R 6 R 0 =
GMRSD30 3297 44 14673 25 4 8 6 5 4 8 4 531 6 206 4 23 2 150 4 11 6 12
GMRSD29 3298 50, 11,982 24 4 7 6 4 4 8 4 362 6 485 6 48 2 104 6 10 6 14
GMRSD28 3298 42.7' - I 1
GMRSD27 3298 398' - ~ = ~ = = = = = = = e e = = = o~ - - 13
GMRSD26 3298 26 2645 21 2 4 2 2 2 9 6 195 6 222 4 15 2 568 0 59 0 9
GMRSD25 3298 42 5880 25 4 7 6 5 4 7 4 411 6 313 4 98 4 177 4 27 2 10
GMRSD24 3298 48 12686 26 4 7 -6 6 4 8 4 233 6 533 6 68 2 155 4 09 6 15
GMRSD22 3298 46 19,436 27 4 8 6 7 .4 7 4 116 4 .69.-5 6 12 2 177. 4 08 6 14
GMRSD21 3298 24 8,645 J,' 24 4 4 2 2 2 7 4 52 2 05 0 00 0 942 0 08 6 10
GMRSD20 3298 42 12,809 i 27 4 8 6 6 4 7 4 475 6 391 4 31 2 103 6 04 6 4
GMRSD23 3298 34 4137 24 4 7 6 3 2 9 6 338 6 283 4 56 2 322 0 28 2 6

'HD samplers missing or vandalized. ICI score could nat be calculated. Value represents the median QCTV from the qualitative samples.



Table 10. Summary of QHEI Metric Scores in the Great Miami River near the AK Steel Hamilton Site, September 2007.

. : QHEI
Location Substrate Cover Cha_nnel Riparian PooIICurrgnt Riffle/Run Gra_di_ent Score
GMRF30 : 20 11 16.5 6.5 12 7 10 83
GMRF27 10 14 11.5 45 11 0 10 61
GMRF25 17.5 9 14 45 1 6.5 10 72.5
GMRF20R ' 17 10 13.5 5 9 0 8 62.5

. GMRF20L 17 16 13 5 10 0 8 69



Table :1 1. 'Water'duality MeasLlirements in the_-Gréat Miami.River near the AK Steel Hamilton Site in September and October, 2007.

' ) : Dissolved Speciﬁc : '

- Location Temperature (C) Oxygen (mgll)__ Conductance (uS/cm) Secchi (cm)

Sept . Oct Sept Oct Sept Oct Sept Oct
GMRF30 o 271 21.9 14.1 10.5 - 921 933 49.0 44.0
GMRF27 26.3 21.8 " 116 10.9 924 934 47.0 440
GMRF25 271 216 18.1 1.6 896 928 - 49.0 44.0
GMRF20R 25.1 21.7 6.6 6.9 925 940 43.0 440
GMRF20L : 25.7 17.9 8.9 8.9 . 938 962 . 66.0 43.0

Mean 26.3 21.0 11.9 9.8 920.8 939.4 50.8 43.8




Table.12. Summary of QHEI, 18}, IWBmod, I(_:I, and QCTYV scores in the Great Miami River near the AK Steel Hamilton S'ite, 2b07.

: IWBmod QcTv
Mean IBIWWH Mean WWH ICcI Median  25th
Location QHEI 1Bl  Biocriterion [WBmod Blocriterion ICl Biocriterion QCTV Percentile  Attainment
30 41.0 42 9.7 8.5 4 3% — = —=
29 83.0 - - - - 50 36 - -
28 , - - - - = - 430° 387
[_Upstream Mean__83.0__ 41.0° 42 97 8.5 47 3% - = — FULL |
[ 21 610 310 42 B 85 - - 39.9° 387 PARTIAL |
26 . - . - - - 26 36 - =
25 e 450 42 96 - 85 42 36 - -
24 - 25 - - - - 48 36 - -
22 - ~ - - 46 36 - -~
r Mean 725 45.0 42 9.6 8.5 405 36 = - FOLL |
21 - - . - - - - - - -
20R 625  41.0 42 8.8 8.5 42 2 _ _
20L 69.0  45.0 42 9.2 8.5
23 - - - - - C34° _36 - -
r Mean  65.8  43.0  42.0 9.0 85 380 36.0 = - — FULL ]
Adjacent & Down- . . _ }
stream Mean  66.3 42.0 42.0 8.9 8.5 40.8 36.0 - - -

*HD samplers missing or vandalized.

bMedian QCTV >25th percentile QCTV score for Good and Excellent IC sites suggests that the WWH biocriterion is being achieved.
°IBI/ICI within 4 units of the IBI criterion (i.e., within OEPA's Area of Insignificant Departure).

“Mean IWBmod within 0.5 units of the IWBmod criterion (i.e., within OEPA's Area of Insignificant Departure). .

*Benthic data were not incorporated in the attainment assessment due to severe flow restrictions at the site. .
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APPENDIX C

AOC 22 Surface Soll Date

AK Steel Former ARMCO Hamiiton Plant
New Miami, Butier County, Ohlo
Baseline Ecological Risk Assessment

) Sample Locstion:]| AOC22RA1 AOC22RA2 AOC22RA3 AOC22RM AOC22RA5 AOC22RA8 AOC22RAT7 AOC22RAS ADC22RA® AOC22RA10 AOC22RA11 AOC22RA12 | AOC22RA13 | AOC22RAY4 AOC22RA15 | AOC22RA16 AOC22RA17 AOC22RA18
Samplé Top (ft belowv ground surface): 0 e 0 0 0 [ 0 0 . 0 0 N 0 0 L] 0 . 0 0 : 0
Sample.Bottom (ft below ground surface):| 05 0.5 05 ] - ob 05 0.5 0.5 0.5 05 05 0.5 05 - 05 0.5 0.5 05 08 035
. Sample Date:| 08/27/2008 | 08/27/2008 05/26/2008 05/28/2008 05/26/2008 05/28/2008 05/28/2008 05/28/2008 04/28/2 05/28/2008 05728/2008 05/28/2008 05/28/2008 05/28/2008 05/28/2008 05/29/2008 05/28/2008 05/27/2008
DAF10| ESL - i - - — —— e - —
Analyte l("nlln) {ug/kg)
Volatile Organic Compounds (up/kg) . )
1,1,1-Trichiorgethane . 1.0E+03) S.0E+04]<0835 U <0.574 U | <0:57 U] .<0.59 U .| <0.615 [V] <1.35 V) <0.515 U} <0616 u <0.57 (1) ND, L : ND,L | <0444 U . |<0577 U <0.563 1] <0.6 1] <0.604 1] <0.639 1] <52.3 U.
1,1.2.2-Tetractilgrogthane | 2.0E+00| 1,3F+02] <0835 U | <0574 U <067 U_)<059 U |<0615 U <135 U -[<0515 U |<061€ U <0.57 1] <641 U <67.8 U__| <0444 - |<0577 Y [<0583 U _|.<0.6. U-]<0604 U |<0638 U <523 1]
1,1,2-Trichloro-1,2, 2:triflucrod 'NE NE. |<0:£35 - U |<0574 U | <057 U [<05 U ]|<0615 U <1.35 U | <0515 <0616 U <0.57 1] <64.1 u <678 U | <0.444 <0577 U ] <0.583 - <0.6 U |<0604. U | <0638 U <623 . U
1,1,2-Trichlorosthene . .9.0E+00 | 2.9F <0835 U |<0574 U <057 U [<058 U |<0615 U <1.35 U <0515 U |<0816 - ) <0.57 U- | <641 U | <676 U |<0444. - |<0577 U | <0.583 <0.6 U <0604 U |<0638° U <52.3 V]
[1,1-Dichioroethane 1.0E+04 | 2.0F: <i67 U <115 - U <i.44 . | <348 U | <123 U_ 1265 U <1.03 U_| <23 <1.14 1] <128 U | <i35 <0.888 <145 U | <137 <12 1] <1.21 1] <1.28 V) <105 1]
" [1,1-Dighioroethene ‘1 30E+01[8.3E+08]<0838 U |<0574 U. | <057 <0.59 | <0615 U | <135 U_[<0515 U | <0E16 <057 U <64.1 U-| <6786 <0444 Y J<0577 Y <0583 U | <06 U _|<0604 U |<0639 U <562.3 V]
{1,2,4-Trichlorgbenzene | 3.0 | 1.1E+04]<0835 U |<0574 U <0.67 - |<059 U |<0615.. U | <1.35 U [<0515_ Y [ <0616 <0.57 V] <64.1 U <67.6 <0444 U _]<0577 U. | <0583 _UJ <0.6 U-J<060: U |<0638 U <562.3 u
1,2-Dibroino- jenel  NE { 3.6E+01] <334 U <23 .U <2.28 U 236 -U 2.46 1] 5.38 U] <206 u 2.46 <2.28 V] <257 U <270 U_] <178 U_ | <239 1] <2.33 | <24 <2.42 U <2.55 Y <208 u
1,2:Dibromoethane . _NE | 1.2E+031<0835 - U J<0574 U <0.57 U [<050 .U <0618 U <1.35 U <0515 U [<08i6 . U .| <0.57 U <B4.1 U | <676 U <0424 U <0577 U | <0583 <0.6 U <0602 U ]<0639 U <52.3 1]
1,2-Dichl : 90E+03| 3.0E+08]<0835 U [<0574 U <0.57 U [<058 . <0615 U <1.35 U [<08515 U 1<0618 U <057 U <643 - U | <67.8 <0.444 <0577 U | <0.563 <0.6 U |<0604 U |<0638 U <52.3 u
1,2-Dichioroethane 10E+01 | 21E041<0E35 U .| <0574 .U <0.57 U | <088 <0815 U ] <135 U l<xs1s U [<0616 U <0.57 1] <64.1 7] <676 .. U _[<0444 U _ [<D577 U | <0582 U <0.6 U ]<0604 U |<063 U <523 1]
[1,2-Dichloropropang J.0E+01 ] 3.3E+041<0835 U | <0674 U <0.57 U |<058 U |<0615 U <i.35 U _]<0515 U _l<0618 U <057 U <64.1 ] <67.6 <0.444 <0577 U - | <0583 1] <0.6 U ;<0604 U <0.639 1] <52.3 1]
1,3 Dichlorgberzens ~ | NE | 3.8E+04{ <0635 <0.57¢ <0.57 U_]<050 U [<0615 Y [<i35 .U .[<0515 U <0616 U <0.57 V] <64.1 u <B7.6 U | <0.444. <0.577 - <0.583- __UJ <0.6 U (<0664 Y | <0638 <52.3 u
1.4-Dichlorobenzene - | 1.0E+03 | 5.5E+02] <0.835 <0.574 .| <057 U <058 U |<06i8 U <1.35 U J<0515 U |<06i6_ U <057 U <64.1 U | <67.€ U l<0d448 U <0577 <0583  UJ <06 U [<6604 U | <0639 <623 U
[2-Butanone . J._NE ]9.0F+04] <417 u <2.67° <285 U |<295 U <3.08 U 6.73 1] <257 .U <3.08 7] <2.85 1] <321 u <338 1] <2.22 Y | <286 <2.92 1] <3 u <3.02 U_| <319 u <261 1]
2-Hexanone NE |1.8E+04] <497 Y . | <267 U <28 U |<295 U <3.08 u 673 U <2.57 U <3.08 u <2.85 1] <321 V. | <338 U <222 <286 U <2.82 u <3 1] <302 U <3.19 1] <181 U
-2-penianone _NE_ |44 <447 1] <287 U | <285 U_ | <295 <3.08 U | 673 U_| <257 1] <3.08 u <2.85 [V] <321 u <338 1] <2.22 V. |<288 U <2.92 y.l <3 u <5.02 1] <3.18 u <261 1]
[Acetone  ~ -8.0E+08 | 2.6E+03] 363 <574 . U <5.7 V] <5.9 <B:15 U._.| i35 1] <5.15 V] <6.16 u <5.7 U <641 U <676 U <444 <5.77 <5.83 u <6 u <B.04 [1] 7,54 J <523 V]
Berizerne 20E+1 | <0835 U l<0574 Y <0.57 U [ <055 <0.615 <135 . U [<05815 U J<06i6 U <0.57 V) <84.1 U | <676 U <0444 Y |<0577 <0583 U <0.6 U |<06cc U J<0638 U | .<523 1]
Bromodichigromethane SPE+02] 64E+02]<0825 U [<0574 -~ U <0.57 U [<058 <0615 U <1.35 U 1<05i6 U [<06i68 U <0.57 1] <d4.1 1] <67.6 U <0424 U | <0577 <0583 U <0.6 U <0604 U | <0638 <52.3 V]
Bromolo ADE+02| 1,8E+04]<0.835 = U | <0574 U <0.57 U <0658 U |<0615 | <1.35 U l<0515 U |<06i6 <0.57 U. | <644 U <67.6 U | <Ddsq <0577 U <0563 U <C.6 U <0604 U | <0638 <562.3 u
Brosnomethane 1.0E+02| 2.4E+02] <i.67 1) <15 U <114 __ U J<1.18 1 <123 2.6¢ V] <1.03 U | <23 <134 U__| <128 <135 U_l<0886 U [=115 U <1.17 <12 u <%.24 1] <1.28 <105 U
Carbon disul 20F+04| 0AF+01]<0835 U <0574 U <0.57 U__| <659 U | <0615.. U <1.35 U_]<0515 U | <0616 1 <0.57 V) <64.1 u <€7.6 U_ <0444 Y 1<0.577 U | <0.583 _ <06 U <0604 U | <0638 <52,3 1]
zerbon tetrachioride | S.0E+01 | 3.0E+08f<0.835 U [ <057¢ - U <0.57 U_ | <058 <0815 Y <1.33 Y ]<0515 U <0618 <0.57 U <64.1 ) | <€76 U |<0sae . <0577 U <0583 U <06° U |<c60s Y <0638 U <523 U
Chiorobenzene. 7OE+02| 1,3F+04(<0835 ~ U | <0E78 U <0.57 <058 U |<0615 U <i.35 U__I <0515 <0.618 .| <057 U <Bd.1 <B7.6 U _J<0a4s - <0577 U |<0583 U <0.6 U _1<0604 U ]<0638 U <523 1]
Chigrosthane _NE | NE |<i67 U | <115 [1] <1.14 <1.18 1] <123 U 2.68 U 1.03 <1.23 <1.14 u <12 1] <135 u <0 889 <1.15 1] <117 U | «<iz 1] <1.23 [VH <1.28 [V] <105 1]
Chiorofo s.gﬂz_r;m <0835 U J<0578 U <0.57 <059 U [<0615 U <1.38 U_ [ <0518 <D.616 1] <057 1] <64.1 V] <67.6 U ! <0za4 <6577 U |<0583 U <0.6 U__| <0604 <0.639 <52.3 V]
Chioromethene NE | 1.0E+D4] 3.34 u <2.3 ~ | <228 U [<23 U <246 1] 5.38 1] <2.06 1] <2.4¢ U <2.28 y | <257 U <270 U <1.78 U __ <231 U | <233 1] <2.4 (1] <2.42 <2585 - <208 (1]
cis-1,2-Dichioroethene 20E+02| 7.8E+02]<0.835 U [ <0.574 U <0.57 U [<050 U |<0615 <i38 U [<0515 U J<bB18 U <0.57 U <B4.1 u <67.6 U_. ]| <0444 - <0577 <0563 U <G.8 <0604 U | <0.63¢ <62.3 u
ds-1.3-Dichloropropens NE |4.0E3021<0835 U | <0.574 <0.57 U [<058 U ]<0618 U <1.35 U_|<0515 U [<0616 <0.57 V] <64.% u <67.6 Y | <0444 <0.577 <0583 W <06__ . <6604 U J<0638 U <523 u
clohexane NE | 1.0FE+02]<0825 U | <0574 <0.57 U |<056 U | <0615 <135 U_l<0515 U | <0616 <0.57 U <64.1 <67.6 U | <0444 <0.577 <0.583 <0.6 <0664 U |<063 U 734 J
Bibromochioromethane | 20E+02]| 2.1E+03]<0.835 U _]<0574. U <0.57 U <056 U |<0615 . Y | <135 U ]<0515 U | <0818 <057 U <64.1 <67.6 U. J<046a U |<0.577 <0.583 <0.6 <0604 U |<0638 U <52.3 1]
Dichiorodifiuorometha NE [40E+04§<0417 U [<0287 U [<0285 U }<0295 U |<0308 U 0673 U 0.257 U_| <0308 <0285 U . <324 <33.6 u__| <0222 <0268 U __| <0.292 ) <0.3 U <0302 o [<03i8 U <26.1 1]
Ethyibenaery TOE+03| 52E+03](<0.835 U <0574 U <0.57 U l<05 U <0615 U <1.35 Yy <0515 U 1<0616 U <0.57 u <34.4 -<67.6 U l<044d U 1<0577 Y § <0563 <06 U | <0604 U <0.636 U <62.3 1)
lsopropvibendene NE MNE_|<0635 U |<0574 U <0.57 U [<058 U _]<0618 U <135 U_f<0515 U [<06i6 U <0.57 U | <641 U <67.8 U <0444 U |<0577 U | <0.583 J_<06 U | <0604 <0639 U <5623 u
Methyl scetate | 'NE _J<i6r U <1.15 u. | <iié <i1g U <1.23 1] 2.62 1] <1.03 <1.23 7] <1.14 U <383 J b <135 <0.889 <115 U <1.17 <1.2 1] <1.2% <1.28 U 1 1180
Mathyicyclohexs NE_J]<i6?. U [ <115 . U <1.14 <118 U <1.23 1] 2:60 7] <1.03 <1.23 U <1.14 <128 =135 . ].<0888 U J<ii5 U <117 <1.2 7] <1.21 u <1.2€ 1]

Methviene chioride 1:0E+01] 4.1E+03] <1.67 1] <i.15 7] <1.14 |.<i18. <1.23 2.69 <1.03 <1.23 <1.14 <128 <135 <0.889 <1145 <1.17 <1.2 <1.71 1] <1.2¢ 1] <105 U
Methyi-teri-buty-ether NE | NE [<i67 U <i.i5 U <1.14 U <1.18 <1.23 ..2.69 A ] <103 Y <1.25 <1.14 ) <128 - <135 <0.889 <3.15 <117 7] <1.2 | <121 1] <1.26 <105 V]
-{Siyrene 20E+03|.4.7E+031<0835 U |<0574 U | <0.57 U <0.59 <0.615 <1.38 <0515 _ U | <0616 <0.57 U .| <641 V.| <676 U _| <0444 <0.577 <0583 U <0.6 <0602 U | <0639 <523 u_
Toirpchiorosthene | S.OE+01 9.9E+03]<0.835 U [<0574 U <0.57 <058 U }<0615 U <135 <0515 U__| <0.616 <0.57 u <641 U <€7.6 U 1<044d4. U 1<0577 <0583 U <0.6 Y [<060 U] <0639 U <562.3 u
pluene : | OE+03| 2.0E+05)1<0835 V. .| <0674 U .| <057 <056 U ]<0615 U | <135 <0515 - U | <0616 - . <0.57 <64.1 U <67.6 U J<0444 VY |<0577 <0.563 U <0.6 U |<0604 U <0839 <562.3 u
irang-1.2-Dichlorgethene | 3.0E402] 7.8 [ <0.835 <0.574 . <057 . U _.l<058 U |<06i5 U <1,35 <0615 U | <0616 <0.57 U —<64—U 676 J-eOAsA——t) 8577 ——U—] <0583 06 <0604 —H— | <0639 — *528 (V]
rang-1,3-Dichioropropene NE [40E+02]<0835 U | <0574 <0.57 <0.59 -<0616 U [ <138 .y ~]<0515 U | <0616 u <0.57 _ <64.1 u <67.6 - | <0444 <0577 .| <0.583 . <0.6 I <0.604 <0.63¢ <52.3 U

- [Trichioroeths S.0E+1] 1 2E+04 ]<0.835 <0.574 <0.57 J <0.58 <0.615 <135 <0515 U | <0616 U <0.67 <641 - U | <676 <0.444 <0.577 <0.582 <0.6 <0.604 <0.638 <52.3.
Trichlorofivoromethane \ 18E+04]<0417 U | <0.287 <0.285 <0.295 <0.308 <0.673 <0257 U | <0.308 0285 U <32.% <338 <0.222 <0.288 0.292 | <03 <0.302 <0.319 U <26.1
finyi chloride 7.0E+00] 6: <167 ..U | <1145 U <1.14 <1.18 . <1.25 | <269 <103- U <1.23 T <i.14 1] <128 <135 U <0889 U | <115 <147 <i.2 <121 U | <0126 1 <105
8 10E+056]-1.0E+04§<0835 U | <0672 U <0.57 U _l<0s59. U <0615 "~ U <4.35 <0515 U [ <D€16 U <057 U <64.1 U <67.8 U [<0444 U <0577 U <0.583 U <0.6 U. | <0604 U | <0639 U 285 J
Drpanic Compounds (oA - . .. . . ) - - - : - -
i NE | GOE+04] <593 . U 4560 <103 <206 1] <107 . U <101 <882 1] <106 U <184 U _| <187 U <1810 UJ) | <B76 <483 <98.7 1] <205 <208 V] <179 1] <61 . U
-Methyindphthelene Nj NE 16.8 J <1090 <31.6 588 d 709 <101 ] 188 J <106 324 <1810 .U <876 .| <453 <88.7 <205 - | <208 <179 1] 125
2,4,5-Trichlorophenol. - | 14AE+05]| 40E+081 <983 U | <1080 _J_<103 <205 U .| <107 1] <101 ] <982 1] <106 J <t _ U | <87 7] <1810 _] <876 - <453 ] <097 <205 <208 <178 <88.1
4,6-Trichliorophenol. | B.0E+01 | 8.8E+03 ] '<00.3 <1090 1] <103 1] <205 1 <07 1] <101 <B8.2 u <106 u <1 u <187 V] <1810 ‘<876 U <453 <99.7 _<205 U | <208 <179 ] <884
2.4:Dichlorophenol 5.0E+02 _Miﬂq | <89.3 U | <1080 <103 7] <205 U <107 U | <101 <B8.2 u <108 - U <1 u <187 _ U <1810 - <876 U | <453 <§9.7 V1) <205 1] <208 U <178 <88.1
Dimethwipheno! - J 4.0FE+03] 1,0E+01] <397 - | <4370 <413 <822 1 <413 u <405 <383 U | <425 1] <736 u <747 _| <7230 } | <3500 U 1<1810 <308 W <818 U | <833 <747 <88,1
2,4-Dinltrophenc J1.0E+02] 2.0E+04] <88.3 <1080 <103 <205 - <107 <101 -1 <g6.2 1] <106 <1864 U <187 <1810 1] <876 u <453 1 <g87 - ] <205 1] <208 <1798 [1] <
-Dinitroloiyene 1 40E-01] 1.3E+03] <983  U. | <1080 u <103 <205 - <107 <101 <B8.2 U. | <106 <184 <167 . <1810 1 <876. V] <453 <89.7 u <205 U | <208 <179 U <B8.1
8-Dinitroto ‘30E:01 1 3.3E4011 <993 U | <1080 1] <103 U | <205 <107 <101 <88.2 U <106 <184 _ | <187 V] <1810 Ul <876 u <453 1] <89.7 U) | <205 U | <208 <178 U | <881
Chioronaphthaiene NE [%42E+01]<683 U | <i080 U <103 ] <205 U <107 <101 U. | <882 u <106 <184 <187 1] <1810 U | <876 V] <453 1] <887 U <205 1] <208 <179 1] <B8. U
Chiorophenol - 20E+08[ 2.4F+02] <893 U | <1080 ] <103 - U <206 U <107 - <101 U .| <se2 1] <108 U | <184 U <187 V) <1810 u <876 U | <453 V] <897 U | <205 - <208 <178 U | <881 1]
Methvinsphtholene NE | 3.2E+03] 238 J_ 1 <103 -] 638 158 - 188 J 235 194 J A . 417 1 J 2680 2680 ¥ ) <205 <208 J <178 . U 174 J
2:Mathyipheno NE | -NE 1<083 U | <1080 <103 <205 <107 1 <104 . ] <882 u <106 U 1 <184 V] <187 Y] <1810 <876 u <483 U <88.7 <208 <208 . <178 <88.4 1]
-Nitrogniline NE | 74E+04] <397 U__| <4370 ] <413 <822 <426 <406 1] <383 <425 U | <7 / <747’ 1] <7230 <3500 U |<igt0 U <389 y | <gig <833 <717 <352
2-Nitrophenc NE |61E+03] <983 U | <1090 - <103 | <205 1 <io7 <101 . U <88.2 <106 U <184 <187 u <1810. <876 U <453 9.7 U | <205. ~ ] <208 J <179 <88.1
3,3-Dichlorob 130F+00] 6.5E+028 <199 U | <2180 <207 <411 <213 V] <202 u <196 <212 < -] <313 [V <3610 <1750 U | <906 <188 1) <410 | <17 <358 ] <176
3. 4-Methyipheriol . NE. NE - | <397 <4370 -] <413 <822 <426 7] <405 U <303, <425 <7 <747 1] <7230 U | <3500 - 1 <1810 <398 7] <818- <833 _ <717 _ | <881
-Nitrosniline ‘] _NE |32E+03| FEEY <1080 <103 - | <205 <107 V] <101 1] <88.2 <106 ~ U | <184 <187 i <1810 ~ U . <876 <453 <887 W <205 <208 <179 . - <362
4,6-Dinitro-2-methyiphenol. NE <3987 [V <4370 <413 <822 <426 1] <405 .| <383 <425 1] <736 ] <747 <7230 g | <3500 <1810 U | <398 U <819 <833 <117~ <352
-Chioro-2-mejhyiphano NE__}| 80F+03] <693 <1080 <103 - <205 <407 V] <101 <882 u <106 U <184 <187 <1810 [T1] <876 <463 U <89.7 V] <205 <208 <478 <88.4
proanill [ 3.0F+02] 1.1E403] <993 U <1080 <103 <205 1] <107 U <101 <B8.2 1] <106 <184 <187 <1810 UJ. | <876 . U | =453 <98.7 <205 <208 <179 | <881
:Chiorophenvi-phenvi-sther | NE ‘NE__| <387 | <4370 <413 ] <822 <426 u <405 _ <393 1] <425 U <736 -~ | <747 <7230 <3600 1 <1810 <399 <818 U _ | <833 <]17 .
Nitrosniline “NE_ | 22E+04] <397 <4370 <413 <822 U [ <426 1] <405 u <393 1) <425 <736 <741 <7230 <3500 <1810 <309 ) <818 1] <833 <747 _ | <352
:Nitropheno : _NE |51E+03] <387 U | <4370 <413 | <822 <426 <405 1] <393 1] <425 U <736 U <747 <7230 ) |.<3500 <1810 <398 I <818 U_| <833 <747 <352
Acenaphthe [29E+05 | 2.0E+04'] 186 . J |. 2260 <103 1] 362 ] 158 157 J 15 <106 218 J 1] <1810 1] <876 : <463 <897 Y | <205 U <208 <179 {: <135
Acenaphthy NE | 6:8E+05] 180 J 1 160 -| 518 <107 <101 1] <88.2 <106 U <184 173 1 J 115600 807 ; <205 U | <208 <179 U] 1
‘JAcotophenon: | __NE | 3,0E+05] <86.3 <1080 . \ <i03. <205 U <407 <101 U | <082 ] <106 v <184 <187 U <1810 Ui | <876 V] <463 \ <88.7 U_J1.<205 U .| <208 <17 | <88 u
nthracene . [ SOE+06) 1.6E+06]. 126  J 156 469 <107, 1] 87.1 8,2 <106 <184 198" ] 1 J 702 J | <205 U 1 <208 <17! 822
Alrazine NE. NE_]<983 U | <1090 V] <103 u <205 [1] <107 U | <101 U <88.2 U <106 U | <184 U <187 U__|. <1810 UJ' | <B76 U__| <453 U <89.7 U | <205 U <208 - U <179 U <88.1_ "~ U




AOC 22 Surface Soll Data

AK Steel Former ARMCO Hamiiton Plant-
New Miaml, Butler County, Ohlo

Baseline Ecological Risk Assessment

AOC22RA3 -

Sample:Location:|  AOC22RA1 AOC22RA2 AOC22RA4 AOC22RAS AOC22RA6 AOC22RA7 AOC22RAB | ~AOC22RAS | .AOC22RA10 AOC22RA11 AOC22RA12 | AOC22RA13 | AOC22RA14 | AOC22RA15 | AOC22RA16 | AOC22RA17 | AOC22RA18
Sample Top (ft below ground surface): (] 0 0 0 0 (] 0 (] ° 0 0 0 0 0 0 (] ] (1}
Sample Bottom (ft below grotind éiirface): 05 0.5 05 . 0.5 0.8 0.5 0.5 0.5 05 0.5 05 05 | . ob 05 0.5 05 05 0.5
: . : -_Gample:Date:|  05/27/2008 05/27/2008 05/28/2008 05/28/2008 0572872008 05/26/2008 05/28/2008 05/2812008 05/28/2008 05/28/2008 05/2812008 05/28/2008 05/20/2008 08/26/2008 05/29/2008 05/20/2008 05/20/2008 056/27/2008
i DAF10| ESL . : - : o L ]
___M_.J (ugikg) | (upig)
nzalde . NE NE <993 U T<1080 U <103 _ U J<205 U. [ <107 U J<01 v J<sg2 U T <jo6 U T <i84a U | <87 U <1810 WJ | <676 U J<453 ~ U | <g97 U <205 U | <208 _ U <179 U [<sst U
nifiracene 8.0E+02| 52E+03] 1070 .| 45500 1230 1700 383 -662 431 236 648 2340 50100 J | 32400 2880 446 842 J | s42- 278 338
s)pyrene .- 4.0E+03| 1.5E+03| 823 30800 892 1260 207 484 373 236 757 1860 - 37600 . | 24800 3180 343 <205 _ U _| 73 245 339
bifiiorenihene | 2.0E+03[ 6.0E+04] 7682 40800 ~ 550 1420 384 304 640 290 620 - 2300 24100 J | 32200 3230 268 _ 312 __|. 1100 212 | 468
;hJipen NE | 12E+05] 391 9650 3 | 388 507 J 257 4] 217 J | 458 J 210 J 533 788 ~ J | 18100 J 9080 2050 197 J <2056 U <179 V] 227 J
k}fiucrenthene 2.0E+04 ] 1.5E+05]| <85.3 U | 19800 487 — 11430 316 J 337 160 235 633 1260 38100 J - | <876 U [ <453 U 423 <206 U | <208 U <179 U 375
Bis(2-Chioroet _NE_|30E+02] <695 U |<io80 U <103 U_|<205 U | <io7 U | <101 U | <882 U [ <06 U | <is4 U | <187 U [ <1810 UJ | <876 ~ | <453 U | <897 <206 U | <208 <179 U | <881 U
-Chi 20E-01|24E+04[ <993 U | <1080 U <103 -~ U [<05 U | <07 u [ <101 U_! <882 U | <io6 U [ <184 U | <i87 u_| <1810 . uJ | <876 <453 ) | <897 <205 U | <208 <179 U |<ge1 U .
SaINOf _NE NE |<8983 U _ |<i080 U <103 U [<05 U | <107 U [<101 U -[<ss2 U | <16 U [ <184 U | <187 1] <1810 . _UJ | <876 U | <453 U | <887 <205 U | <208 _<i79 U | <BB1 U
NE |93E+02| <995 U | <1080 U <103 ] <20 [ <io? U <101 U [ <882 ~ U | <06 U | <iga U | <187 1] <1610 W | <876 U <453 U | <pa7 U | <205 y | <208 v] <179 U_ | <8t U
BAE+0B| 24E+p2] <005 U | <080 U <103 <205 U | <io7 U__| <101 U | <s82 U [ <06 U | <64 U | s3e7 " U <1810 UJ | <876 U | <453 <997 U | <205 U | <208 1] <179 U_[<s81 U
: m NE T NE J<s83 U J<t0s0 U <103 <205 U | <107 U_| <101 U [ <88z U | <106, U | <84 U | <167 U <1810 . WJ | <B76 U | <a53- <89, U | <205 U [ <208 1] <179 U | <getd U
Carbazole . 30E+02] NE [ <883 U | ‘1660 214 248 J <107 u__| 108 J_ | <882 U <106 U | <184 1] 229 J | 7010 J 8290 <453 U [ <887 U <205 U | <208 1] <179 U | <e81 U
Chi o 8.0E+04| 4.7E+03] 41600 1080 1600 i 402 613 454 267 783 2180 44800 J | 28500 3390 435 387 J | ses 268 308
Dibenz(s hianthrecene 8.0E+02] 1.8E+04] 182 . 1 5170 J 104 1 %44 <107 u_| 781 165 666 187 <187 U | 5830 J_| <876 U | <453 U | <g97 U_ | <205 U | <208 U- | <178 u 107
Dil n NE NE |<883 y |21300 158 J |<205 __u | <107 U [ <101 U | <882 U | <i06 U [ <164 U | <87 U | eo40  ~J T 11800 <453 U | <897 <205 U | <208 1] <179 U | <881 U
D ] NE |10E+05| <083 U [ <1080 U [ <03 "~ U J<05 U | <107 [TH 3T U | <882 U | <106 U | <184 U | <187 U <1810, UJ | <876 U | <453 U | <887 <205 U | <208 Y [ <i79 U _|<gel U
Di itha NE |736+05] <883 U [ <1080 U <103 U |<25 U | <ig7 U | <10 <982 U <108 U | <is4 U | <187 1] <1810 W | <676 U <453 U |[<g87 U <205 Y ! <208 <179 U <881 U
I 2TE+06| 20E+05f <083 U | <1030 U <103 U ] <25 U | <io7 T <101 U | <882 U | <i0b U [ <64 u | <ie7 U <1810 __UJ | <876 U | <453 Uy | <887 U <0t U [ <208 <179 U_| <68t U
: 10E¥Q8|7.1E+05] <693 U | <1080 U | <103 Y | <05 U | <107 u - | <101 U J<gs2 U [ <106 U | <184 Uy | <ig7 1] <1810\ <876 U | <453 U | <987 U | <205 U | <208 <178 U [ <ssl U
Fluorsnthens | 2:9E+08] 1.2E+05] 1680 144000 -1400 4390 886 802 1020 573 833 5020 128000 57800 11000 833 837 2120 706 604
& 2.8E+05] 126051 <693 U | 33100 659 257 ) 343 - 256 4 <106 uU_ | az4 612 12700 17800 503 ] <087 U <205 U | <208 1] <179 u 186 J
chiorobenzens 1,0E+03 . <893 U | <1080, _ U <103 <206 U | <107 U | <10 u 82 U <106 U | <igd U | <187 1] <1810 ___ W) | <B76 U <4535 | <997 U <205 ) | <208 U | <178 U ] <884 U
xachiorobytis -[1.0FE+03]|40E+01] <883 U |-<i080 U <103 <205 4 [ <107 u_| <101 U_| <862 <106 U [<i84 U | <187 U <1810 M| <g76 U |<a53 U | <go7 "y <205 <208 1] <179 U | <e8d_ U
xachior 20E+05] 76E+402] <892 U | <i080 U <103 <05 U | <107 U <101 U | <862 <106 U | <184 "y | <187 1] <1810 <676 U l<a53 U | <987 W [ <205 <208 V] <179 <681 U
? 0| 6O0E+02] <083 U [ <1090 U <103 U <05 U | <fo7 y | <101 U <82 U | <i06 U [<iea U | <187 U_ | <1810 W | <B76 U <463 U | <g87 us | <205 <208 <179 <81 U |
I 1,2.3-cd 7.0E+03] 1.1E+05] 335 11100 402 538 263 J 216 443 J | 27 437 J 808 17100 J 8410 1710 - |_182 J <205 U 381 J <179 U 201
i L.DE+02| 14E+05] <083 ~— U | <1080 U <103 U <25 U [ <107 U] <101 U | <982 U | <106 U [<184a U | <187 U | <1810 w | <876 U [ <ab3- <997 <205 <208 <17 <661 U
Naphthaiene 4.0E+04]| 9.9E+01] 665 51000 112 | 1% 1400 462 43 204 835 88.7 : 5020 8040 <453 U | <997 U <205 U [ <208 U <178 U 130
e .OE+01 | 1.3E+03 | <89.3 <1080 U <103 U [<05 U | <07 <101 U_| <082 U T <106 U_[ <184 U | <187 U__ | <1810 T <76 <453 <897 <205 <208 1] <179 <881 U
[ 20602 5484621 <09.3 <1080 _ <103 U _| <205 <107 <101 U | <882 U <106 U [ <184 U T <ia7 1] <1810 <876 <453, <ge7 U <205 U~ | <208 1] <179 U | <eet U
NN j DE+02| 5,5E+02] <993 <1080 <103 U | <205 <107 <101 <g82 U <106 U | <isa U | <187 1] <1810 <876 <453 <987 UJ | <206 U | <208 V] <179 U | <881 U
g0l 3 OE+03| 4.0E+04] <963 ~ U | <i080 . <103 U | <205 <107 <101 <882 <106 <184 U | <ia7. "~ U | <1810 <876 U [ <453 <go7 U | <205 U | <208 7] <179
(4-Math NE |16EW05| <893 U [ <1080 U <103 U <05 U T <io7 <101 U | <082 <106 <184 U | <ie7 U <1810 W_| <876 U_ [ <453 <997 U <205 U | <208 U <178
1.0E+01 | 30E+03] <387 U | <4370 U <413 U |<g22 U | <42 <405 <582 <106 <184 U _| <187 U [ <1810 U | <876 U [ <a53 <087 U | <05 U | <208 U <179 <352 U |
Phena NE J46E+04] 680  _ [137000 1850 . 2210 334 670 317 184 831 1480 - 90000 J | 66800 4480 | 388 <205 U 568 231 198
| 60E+04] 70E+04] <083  y | <iog0 U <103 U |<208 v [ <fo7 U | <ipi U | <393 U <425 U | <738 __ U_| <747 1] <72 Ul | <3500 U [<1810. U <309 7] <g1g U | <833 v] <717 U [<s8) U
2.1E+06 | 7.95+04] 1230 80800 1970 2750 567 962 652 385 784 3440 97100 J | 65400 8340 658 613 1370 456 566
101 _NE [40F+04] <104 U | <08 <104. U J<516 U ] <635 U [ <102 <080 U [ <539 U J<945 U ] <946 U <9 <73 U [<B25 U | <986 U | <103 <103 U J <28 U ]<836 U
1221 _NE _[40E+041 <101 U | <109 <10.4 <515 U | <535 <10.2 <. U [ <530 U | <945 U | <946 U <8 <673 U |<025 U [ <806 U | <i03 <103 U | <8.28. U | <9.16
. |Arogior 1 405404 <101 U_ | <109 <104 <515 U | <538 <102 U | <689 U | <539 <45 U | <846 U <9~ <873 U <926 U | <098 U _|=<103 U [ <103 <B.28 <916 U
Arocior 1242 NE_|40E+04] <104 U | <108 U | <104 <515 U | <535 <102 U | <988 U | <538 <845 U | <ga6 U <9 u |<873 U |<25s U .l <896 U | <103 <103 U <§.28 <9.16
NE |40E+04]| 96 _ <108 U 114 <515 U | <535 123 85 <53.9 <945 U | <946 <9 U | <873 U [<825 188 81 <10.3 <B.28 <916 U
Arocior 1254 NE._ | 4.0E+04] 148 202 J 705 140  J 1880 2N 550 2150 J <945 U | <946 U .| <o U | <873 U <926 U | <886 U 154 317 771 <916 U
NE " |4 627 <108 U T <104 U J<616 U 1<535 U [<102 U 368 <€39 U 446 476 -31.9 J 989 4 M5 _J 10 . 116 487 8 771 ‘
Total PCBs* ~NE__| 4.0E+04].327.9 234.7 845 1404.5 97408 419.6 11318 23147 72.85 758 58.8 125.09 89.2 332.9 370.8. 829.7 180.1 104,58
NE | NE _ 7480 9120 8460 8080 10200 15100 J_ | 5830 - 11000 18200 ~ ] 6420 6250 3020 1
DE+00] 2 <0.0812 U —J 186 o Y J 242 J_lo68s ) | 146 "> |o0324 J- [006% J 0933 J Joyop J loser ) 145 J | opgse o 122 l 0655 J | 0651 )
Arsenic 1.0E+01]| 1.8E+01] 4:78 111 9.27 1“3 123 6.33 7.7 109 12.3 6.45 523 425 . I'582 - 131 621 612 326 5.45
il | 8:2E+02 [ 3:36+02] -62.6 913 941 856 101 804 83.8 138 210 187 70 - J 1 108 225 738 9.1 356 42
I -3.0E+01]:2:1E+01] 0.331 1 o8 1 0534 0615 0,652 i 042 _0.845° FXT] 261 [ 0,748 - 144 348 " ]-03%6 0419 0138 343
jum | 4.0E+00] 3.6E:01] 0.644 286 . 1 187 266 2.85 828 1,38 331 0533 0.748 0.374 J 1 0381 J |.038 - J 1,86 0639 J 1 0661 0216 J 44
alclum _ -] NE | NE 178600 161800 | 53800 72600 §3100 55000 140000 128000 J | 58000 £6500 124000 : 78000 . 85300 1
.| Chromiiim (iotsl . [20E+01] 26E+v01| 14 202 338 1 s 588 . 23.. 79 144 ~ 28.1 “282 10.8 9.50 176 33.7; 164, 82 1742 28.2
obal - |__NE_ [13E+01] 4.80 of 725 7.06_ 7.96 6.26 638 €76 103 364 392 3.38 299 3,69 . | 642 763 3.51 244 )
f | _NE_|28E+01] 168 336 37 458 [ 821 241 308 - 655 .23 326 16.7 149 171 106 212 -] 232 118 _ 26
“[iron.. ~_NE NE_- ]-18400 _ | 55080 47200 $8200 88100 18800 28800 38200 18700 - 30800 . 14700 - 10400 16300. 42200 12600 13900 8840 50000
—NE__|1.1E+01] 442 T 284 171 323 341 49 758 120 . 663 25 26.1 218 874 2616 _4p.2 102 -~ 82.3
: [_NE | 23500 419800 22000 18900 16400 21300 119100 | 19100 21700 ~.20800 18000 2360p . 25400 . 24400 20100
Mangenese "NE__[5.0E+02] 415_ 988 837 - 1220 . 1110 513 572 72 _1770 3180 _ 649 J | 488 921 2480 402 452 238 3070°
) v ~_NE | 20F01}00973.  J | 0.1986 0219 0 052 0411 J .218 0.578 00679  J -} 0,0831 J l<00201 Q) (00356 .4 | 0.168 NI Y - 0304 00388 J [00237 _J
. 7.0E+01 ) 146 | 19 21.1 2457 27 169 204 336 123 13 9.68 9:53 115 20.7 17:8 178 92 122
fum NE | NE |23 1250 1350 11 1840 1450 11 1400 1710 1610 123 665 1100 1300 1080 817 638 1730
I [ 3.0E+00 | 4 06 0860 0672 0.733 0,927 633 0.642 0874 - . 211 1.39 <0538 U | .06 J Jorzo2 J | 138 <0638 U [<0628 U | <057 U 176
. 20E+011 42640070166 J | 0.686 0.61 o743 0.906 0316 [ 0.353 1,08 0277 0231 <0269 U | <0268 U J<o286 U | 0671 § [<0319. U [<0314 U <0285 U -| 036 .
_NE NE._ | 135 126 113 112 118 118 109 112 502 194 178 J 318 __603 18 131 118 975 .
ETN.M%_M 199 0611 0.361 0544 [ 0,242 0222 0,369 0.4 0.168 121 00008  J l00844 0.261 Xl 018 00507  J (00977
i [ 78E+00] 157 21 246 305 28.1 191 18. 244 8. 14 : 7.55 .35 14.3 ! 14.5 104 13,3
Zinc 6:2E+03] 6.0E+01]. 134 747 485 089 1360 157 188 _ 364 160 NA 73.5 81:1 768 285 J 80.5 188 356 228




APPENDIX C

h  On-Site Surface Soll Data*
AK Steel Former ARMCO ‘Hamilton Plant
New Miami, Butier County, Ohio
Baseline Ecological Risk Assessment

o AOC1__ AOCS i - _ADC13 : . AOC20 Block D . Block G
_ SampleLocation:[  ADCICABSBS5 _ “MW248 MW258 MWZTI MW28A MW20A MWIIA ADC20CA1ZS8BS |- AOCZUCAIZBBA | ADGZOCAMSBIA | ADCZOCAASESB |  AOCZOCAABBA BDSEY.  BDSBI0 HEZES MW303
Sample Top (it below ground surface): [ . [} - 0 o - 0 0 [ e .0 . 0 0. 0 0 - 0 e
Sample Bottom {ft beliw ground suifsce): 2 2 -2 I 2 2 2 ' 2 2 2 2 2 2 2 . 2 2
: _ Sample Dwte:| - en2i2008 8472008 _ei2r2008 sH3r2008 52812008 6:28/2008 5/28/2008 61072008 01072008 e10r008 _smn008 /612008 - 6/1112008 /1172008 67212008 6/29/2008
- T DAF 10 r [ . i | ' - : N g o -
1,1;3-Trichlorosthans. ] 1:0E+03 | S.0E+04 | <0.475 U <0.624 UJ | <0437 U <0.488 U <0487 . U | <0.608 U <0.46 U <0.667 U <0508 U 20,684 0| <0682 U <0.565 U <048 - U__| <064 U <0.647 U <0473, ¥
1,1,2.2-Tetrachioroethane -] 20E400 | 1.3E+02 | <0.475 Y <0.624 UJ- . | <0437 U <0.488 U_ | <0:487 , U <0.808 U <046 U <0567 . U <0.508 U <0.684 U <0.562 U | <0.685 U <0.48 T <0543 U <0.647 U <0.473 I
1,112-Trichloro-1,2 2-ttflioroethane | _ NE_| <0475 U~ | <0.624 UJ__| <0437 U <0.488 U__| <0487 ¥ <0.608 . <046 U <0567___U <0:508 U <0584 U <0662 U | <0.665 J <049 - U <0.543 U | <0.647 U <0.473 U
1,32-7rc {O0E+00 | 266404 | <0 475 U | <0.624 UJ_ | <0437 U | <0488 J <0.487 U <0.608 Y <0AB1 U - | <0667 U__ | <0508 U <0584 Y <0.682 U <0.565 J <0.48 U | <0643 U <0847 J <0473 U
1;1-Dichioroethane 0E+04 | 2.0E+04 | <0.648 U__| <125 UJ__| =0.875 U <0976 .U <0467 U <1.22 U | <0622 U <113 U <1.02 U <A77 U <1.16 U <113 U <0.88 U <1.08 U <1.28 T <0.846 U
1,1-Dichioroethene S.0E+01 | 83E+03 | <0.476 U | <0624~ UJ [ <0437 J <0488 U <0487 U__ | <0608 U <0461 U <0.567 U <0608 U | <0584 ~ <0.562 U <0.565 _<0.49 U | <0543 U <0.647 U <0AT. y
1,2 4 Trichlorobenzene SOE+03 | 1.1E+04 | <0475 U] <0.624 U | <0437 U |- <0488 U <0467 U <0.608 ! <0.461 U <0.567 ¥ <0508 U | <0584 U <0682 J <0.665_- <049 U <0.543 UJ <0.647 U | <047 .
1.2:Dibromo 3-cioropropene NE | 35E+01] <0475 U | <25 W <175 U <185~ U <186 v <243 U <184 v <227 J <203 U_ | <233 U <233 J <0565 ! <1.86 U <2.17 U <258 U | <188 U
11,2-Dibromosthane | NE_.| 1.2EW08] <0475 ! <0624 _UJ | <0437 U <0.486 U <0.487 U <0.80B U <046 U <0.567 U <0508 U __| <0584 U <0.562 U <2.26 <048 U <0643~ U <0.647 U, <0473 U
1,2 izene 0.0E+03 | 3.0E+03:] <0.475 ! <0.624 )| <0437 U <0.488 U <0.467- T <0608 U <046 U__| <0567 U <0.508 U <0.584 U <0562 L <0.565 ! <048 U <0.643 uJ <0.647 U <0473 Y
1,2:Dichioroethane 1.0E+01 | 29E04 | <0475 U <0624 UJ | <0437 v <0488 J <0.487 U .<01608 U <0.46 U <0.567 U__ | <0.508 U <0:564 ¥ <0562 u <0.565 U <04 U <0543 U <0.647 U | z0473 TN
[1,2-Dichibropropane. 106201 | 38E+04.] <0475 U~ | <0.624 U <0437 U <0468 U. | <0487 U | <0608 U | <046 y <0567 U__| <0508 . <0.584 U <0582 - U <0665 U <02 Y <0:54 U __| <0647 [ <0 AT Y
13Dichloroberwene | NE | 3BE+04 | <0476 U <0624 Ul <0437 U__ | <0486 u <0.487 1] <0.608 U <0.46 ! <0867 U <0.508. U <0.564 U <0562~ U. | <0.565 [ <049 U <0543 UJ <0.647 <047 U
1 1.0E+03 | .5E4021 <0.475 I 20.624 U)_ | <0437 U <0.488 U <048 Y ~<0.608 ¥ <0461 U | <0567 T <0508 U <0.584 U__| <0582 U <0.685 ] _<0.49 U | <0643 UJ <0.647 [ <047 U
2:Buisnone 'NE__|0.0E+04 | <237 U |- 832 " u) <2. U <2.44 U <24 U —<3.04 U <2. U <2.64 u 7.04_ J <2.02 J <2.91 I <2.87 U <2.4 U <2.7 U <3.24 Y <2.37 U
2-Hexanone NE | 13E+04 [ "<237 U <31 Ud <2 J <244 Y <24 U <304 U < 1 <2.84 U <264 U <282 { <281 U <2.82 U__[- <24 T <2.71 U <324 U <231 U
oty none NE__| 44E+06] <237 U <3. U | <2 ¥ <2.44 U <24 U <3.04 U <2. U <2.84 U <254 ] <2.02 L <2.91 U <2.82. U <2.4 U <27 U <3.24 U 4.7 U
Acetone - L.0E+03 | 26E+03 | <d.75 U <6.24 U <4 J <4.88 U_ | =48 U <6.08 U <4.61 U <5.67 U 16:1 <b6.84° ! <5.62 U <5.65 U <4.9 U <643 U <6.47 U <0.473 U
Benxene - LOE+01 | 2.6E+02 | <0.475. ¥ <0624 UJ_ | <0437 U <0.488 U <0.4B7 U <0.608 U <0461 U <0.56 U__ | 125 J <0564 U <0.562 U <0565 ____U <0.48 U <0.54 U <0.647 U <0473 U
Bromodichioromethsne OE+02 [ GAEH02 [ <0475 U <0.624 Ul | <0437 U <0488 J <0487 U <0608 U <0461 U <0.567 U <0508 U | <0664 U~ | <0562 J <0.665 U__| <048 U <0:54 I <0647 J <0473 U
Bromoform . "4.0E+02 | 1.6E+04 | <0475 U. <0.624 Ul | <0437 U, <0.488 U <0.487 U__ |- <0.608 U <0461 U <0.567 U <0.608 U__ | <0.584 U <0582 ¥ <0.665 U | <040 U <0.54 U <0647 U <0.473 v
Bromomethene _ OE+02 | 24E+02 | <0.949 U <1.25 UJ_ | <0.875 U__|” <0488 J <0487 Y <0.608 U <082 U <143 v <102 U <147 U <1.16 U <113 U <0.88_ U <1.08 U <1.28 ! <0.046 U
Carbon disuffide OE+04 | GAE+01 | <0475 U .03, J <0.437 U <0.488 U 0.667 J <0.608 U <0.46 U A5 J 363 J 133 J 123 J <0.565 U <049 U <0543 U b J <0.473 U
. |Catbon tetrachioride OE+01 | SOE+03 | <0.476 U <0624 UJ | <0437 U <0488 U <0AE7 U <0.608 U <046 U <0567 U <0508 U <0564 U <0.682 U | <0565 J <048 U__ | <0543 U <0.647 J <047 U
Chiorobenzene OE+02 | 1.3E+04 | <0475 - U <0.624 D) | <0437 U <0488 U <0487 U | <0.808 U <0461 U <0567 U <0.508 U <0584 U - | <0.562 U <0565 U <049 U <0.543 uJ <0.647 U <047 U
Chioroethane 'NE__| NE | <0940 U <125 - UJ | <0876 ¥ <0.488 U “<0.487 U <0.608 U <0.822 U <1.13 U <1.02 U <147 J <1.16 U <113 U <0.98 U <1.09_ 1 <1.20 u <0.94 U
Chioroform S.0E+D2 | 126408 | <0475 - U <0.624 UJ | <0437 U <0.486 U <0.487 U <0.608 U <0461 U <0.567 U__| <0506 U <0584 . U <0.562 U <0.565 ! <0.40 U <0.543 U <0.647 V <0.47 U
Chioromethane ™ NE_ | 10E+04 ] - <18 U <25 V] <176 ____ U <195 U <195 Y <243 U <164 U <221 Y <205 U <233 U <233 U <2.26 U <186 U <247 U <258 U <188 U
cis-1,2-Dichioroethene | 20E+02 | 7:8E+02] <0475 U__ | <0.624 UJ | <0437 1 <0488 U <0.467 U <0.608 U <046 U <0.567 L <0:508 U <0.564 U__ | <0682 Y <0.566 U <048 U <0541 U <0.647 U <0.473 U
cis-1 .NE__| 40E+02 | <0475 U | <0624 UJ | <0437 1 <0.488 L <0.487 V <0.608 ! <0.46 U <0:567 L <0:608 U <0.584 U <0.582 U <0565 U <049 _ <0.54 U <0.647 v <0473 U
i NE | 1.0E+02 | <0475 U <0.624 DJ | <0437 U__ | <0488 1 <0487 T <0:608 U <046 Y <0567 U. <0.508 U <0.584 U | <0.582 1 <0.665 1 <0:49 L <0.543 Y <0.647 u <0473 v
Dibromochioromethane 20E+02 | 21E+03'] - <0.475 U <0.624 UJ | <042 Y <0.488 1 <0.487- U <0.608 U <046 U <0.567 U <0.608 U <0.564 U <0.582 ! <0.865 v <049 U <0.54 U <0.647 L <0.473 U
Dichiorodifiucromethane NE__| 4.0E+04 | <0.237 U <0313 Ul | <0.219 U <0.244 I <0243 U | <0304 L <023 y <0.667 U <0.264 U <0:262 U <0.261 U__ |- <0282 U <0.245 U <027 U <0.324 U <0.237 J
yibenzen: - 7.0E+08 [ 526403 <0.475 U <0.624 )| <0437 U <0.488 v <0487 1 <0608 U <0.461 U <0.567 U <0.608 ¥ <0564 U <0.582 y <0.565 _ <049 U | <0643 UJ- | <0.647 v '<0.538 U.
NE_| NE | <0476 ! <0.824 UJ_ | <043 U <0.488 U <0487 U <0808 U <0481 U <0.567 U <0508 __ U -<0:584 U <0.582 U <0.565 J <049 U | <054 Ul | <0647 U 131 J
scetate NE NE | <0949 U <125 UJ | <0876 U__| <0876 U <0.973 U <122 J <0622 <11 J <1.02 J <147 ¥ <1 v <1 U | <008 U <1.08 U <128 U <1.08 U
T _NE_| NE__| <0640 U <1.26 UJ | <0.875 U <0.876 I <0.87 U__| <122 U <0822 _ < U <1.02 U <17 0| <. U <i. u <088 U <1.08 U <1.28 U <1.08 U
chioride 1.0E+01 | 41E+03 5 _ U <126 UJ__| <0875 U <0.878 U <0.97 U_| <122 U <0.522 T <1 I <1.02 U_ | <147 U [ <t U <1 J 49 U 38 J <128 U 124 J
M - NE NE__| <0.848 U <175 ___UJ | <0875 U <0.976 U <097 U <1.22 U <0922 U <11: U <1.02 U~ | <47 U | <i U | <. J <008 U <1.08 U <1.28 U__| <1.08 I
OE+03 | 4.7E+03 | <0.476 U <0.624 UJ_ | <0437 J <0488 U | <048 U <0608 U <048 U <0567 U <0.508 U | <0.684 J <0:662 U__| <0565 U <048 U <0543 UJ | <0.647 U <0A473_ J
Tetrachioroethens “3.0E+01 [ DBE+03 | <0:475 U <0.624 UJ | <0437 U <0488 U <0487 U <0.808 U._| <048 U <0.567 U~ | <0.508 U <0.584 U__ | <0582 U] <0566 U <0.48 v <054 UJ <0.647 U < U
Toluene _ R .OE+08 | 2.0E+05 | <0476 U 1.28 J <0437 U <0.488 U <0487 U <0.808 U__ | <046 U <0.567 [ <0.608 U <0.584 U | <0582 U, | <0565 U <049 U <0.54 1J 82 J < U
rans-1,2-Dichlorosthene. OE+02 | 78E+02 | <0.475 0| <0.824 UJ__ | <0437 U <0488 U <0487 U <0.608 U <046 U <0567 - U | <0608 U <0564 U | <0.682 J <0.565 J <048 U <0543 U <0.647 ¥ < U
trans-1,3-Dictiloropre NE__| 4:0E+02 | <0475 J <0.624 UJ_ | <0.437 U <0488 U %0487 U | <0.608 J <0461 - <0.567 Y <0:508 T <0.584 U__ | <0682 ~ U | <0665 U <048____U | <0543 U <0.647 U < U
Trichiorosthene S.0E+01 | 126404 | <0.475 U <0.624 UJ__ | <0437 U <0486 L <0487 U__|_<0.608 U 138 J <0.567 U <0:508 U__|. <0.584 U <0662 - U <0565 " U <048 U__ | <0.543 U <0.647 U < Y
Trichioroftuoromethane _NE__| 1.6E+04 | <0237 U <0312 UJ | <0218 U <0244 U <0.24 U |. <0304 <0.23 U <0264 U <0:264 U | <0202 U <0281 v <0.282 U <0.245 U <027 U <0.324 U | < U
iyl chitride 7.0E+00 | 65E+02 | <0848 U <126 UJ | <0875 U <0876 U <0.973 U <12 U <0.622 U <113 J <102 U <17 U <1.16 U <143 v <0.98 U <1.08_ U <1.28 U < Y
X - 1.0E+05] 1.0E+04 | <0.476 U. 185 J 107 J <0.488 J <0487 U .| <0.608" U <0461 U 0.664 J 0571 J <0584 U <0.582 U 139 J <049 U <0.543 UJ 333 J U
Semi-volatile . L : _ ; - - ) .
11 “ U T <1880 1] <182 v <82 U <62.1 U <542 1] <474 1] <438 1] <817 UJ <B7.3 UJ <87, U <445 U <602 uJ <608 DJ | <677 U <848 ]
1- lene U_| 118 <182 U 318 . 708 630 J X 131 | <256 UJ <i32 W | <fat U 375, J 108 J |- <603 U 162 30.6 i
245-Tn ' v <1850 7] <182 U <62 U | <B2 v <547 U <474 U <430, U <87, UJ <87, “ US| <872 Y <44 . <802 UJ <88, )| <817 J <84, J
2,46-Trichioraphenol U <1850 U <182 U <82 v <92 U <542 J <474 U <439 U <87.7 UJ <67. UJ | <8r. U <d4b U__| <602 U <98, U, <817 Y <B4, U
2 phenol U <1850 U <182~ U <g2 1 <024 - U- <542 <474 U <438 U <87. uJ <87, _ UJ | <81 U <445 U - <802 UJ - | <89. UJ <01.7 u <64, U
2 U_- | <1850 U <182, U <62 U <62.1 U <542 U <474 U | <a30 U | <er. UJ <87. W _ | <672 O <445 D | <002____UJ | <668 uJ <017 J <B4 8 J
24°Dini U <7380 J <730 U- <388 Y <368 U <2170 U <1890 U <1760 J <351 W <349 UJ_ [ <348 U <1760 U __| <3610 UJ_ | <398 OJ__ | <367 U <379 J
2 4-Dinttr U | <1880 I <182 _ Y <62 U <02. U | <542 U_ | <474 _ U <438 U <B7.7 UJ | <873 )| <87, U <445 U <802 UJ__| - <698 UJ’ <017 U <B4 8 U
26 ' : - I <1850 1] <182 U <02 U <62. U <642 1 <477 L <438 U <87.7____ UJ. <873 UJ <87. I T<A4b U <602 UJ <68.8 uJ <01.7 v <84 !
s shthalene - NE__| 1.2E+011| ~ <88, U <1850 U__ | <182 U <62 U <62, U <647 U <474 U | <asp ¥ <87.7 7 <B7.3 UJ <87. U <445 U | <802 U <898 - UJ <817 U <848 '
: - | 2.0E+08 [: 24E+02]| _<88: J <850 U | <182 J <2 U <02:1 ¥ <642 U <474 Y <439 J- <B7.7 UJ- <673 OJ° <87 U <445 - U__| <802 U <88.8 UJ_ I <017 J <94.8
2-Meth lene____ " NE _[[32F+03] <648 . U 211 <182 U 648 80.7 : 6.6 <474 u 166 - 338 J 19 _J 1.8 J. 504 J — <802 UJ <6.03 UJ 381 496
. e | _NE NE_| <885 - U - : <182 v <92 U__| <821 U <542 U <474 A <439 U <87.7 UJ <67.3 UJ <87.2 ¥ <445 Tj <02 UJ <608 UJ <01.7 U | <848 ¥
2-Nitroaniline - 1 NE T7AE+04] <354 U <7380 U <730 J <368 Y <368 _ U <2170 U <1890 U <1760 U | <351 WJ. | <34B UJ <349 U <1780 U <3610 UJ <308 U <367 U__ | <378 U
|2 j : NE__| 6.1E+03 | <885 I <1850 U <i62____U <62 U <62. 'R <542 U <474 U_ | <a39_ U <877 UJ | <873 U - | <672 U <446 J <802 UJ | <856 UJ <81.7 U | <648 I
3.3 -Dichlorobenzidine SOE+00 | 8BE+02] <177 U <3680 ¥ <365 U <184 U <184 U | <3080 U <647 ¥ <878 U <B7.7 U <178 O | <174 U_- | <881 y <1800 U <200 - UJ <183’ U <190 U
34 : —_NE NE_| <885 U <1850 J <182 y <02 U <B2. U <542 U <474 U <439 U <677 UJ | <873 UJ <87.2 U] <adb <802 UJ <09.8 ) <81.7 U | <048 U
S-Nlirosniin | NE | 32F+03 | <354 U <7380 U <730 U <368 U <368 U <2170 U <1880 U <1760 ! <35 UJ <349 UJ <349 U |_<i780_ J <3610 UJ <389 UJ <367 J <378 J
14,6-Dinliro-2:me NE__ | 1.4E+02] <364 U <7380 U <730 U <368 U <368 U [ <2170 U <1880 U <1760 U <35 D) <349 UJ <349 U <1780 U <3610 JJ <369 UJ <367 U <376 J
“Bromophenyt-phenylether - ] : <685 . U <182 U <682 . U <82.1 U <642 U <474 U <1760 U <35 UJ <340 Ul | <135 U <445 U <802 UJ <08.8 UJ. <617 U




4-Chloro-3-methyiphencl " 'NE__| 80E+03] <8t. U <1850 ¥ <182 U <92 1] <g2. U <542 U <474 U <430 U__ | <8t7 Ul [ <349 UJ <87.2 U_ <445 U <602 UJ <go. uJ <01.7 U <84.8 U
4-Chioroaniiine S.0E+02 | 1.1E+03 ] <88. U <1850 U <182 U <62 U_ —<82.1 U <542 U <474 U <439 U _ <BI.7_ Ul | <873 UJ | <B12 U <a4 Y <802 U | <99 L) <01.7 U <04.8 U
Chiorophe NE NE <86. U <1850 U <182 _U. <82 U <02.1 U <542 U <474 T <439 U <87.7 TN <87.3 Y <B7.2 U <44 U <802 UJ <g9. U | <et7 U |
- |4-Nirosniiine. NE . | 2.2E+04 | <354 0 | <7380 U <730 T <368 U <368 U <2170 1 <1880 U <1760 U- <351 UJ)__ | " <349 UJ <349 . U <1780 ‘U <3610 UJ | <388 U3 | <36 T <370 U
[4-Nitrophenol i <354 U. | <7380 T <730 U <368 v <368 U__ [ <2170 U <1890 U <1760 U <35 UJ . | <348_ __ UJ | <348 U <1780 _ <3610 U <388 UJ__|. <367 U <378 U
Acensphihene <5.48 U <1850 U <182 U <2 U <924 U 13 <284 U <439 U 207 d 263 U__ | <b72 v 16.2 J <602 U <6.03 UJ__|.° 118 <B4, U
<54 U 92 ~ 382 1.7 211 373 163 ] 219 — 80.5 . 194, J 18.5 - J 215 J <802 UJ | <6.03 UJ__ | 301" <B4, U
_ <5.48 v <1850 U <182 - U 46.6 <021 U <542 <474 U <439 U <B7.7 ul <87.3 7] <B7.2 _<445_ U <B02 UJ <098 UJ <91.7 U <04 U
<5.48° U 218 ] 560 - <02 U 86,3 680 ) 115 206 .83 . J- 828 214 T 320 J _ <802 UJ | <6.0 U 44 <04, U
<5.48. U <1850 U <182 U 535 <g2.1 U | <542 U <474 U <430 U <B7.7 -___UJ | <873 UJ <87.2 I <445 U_ <G02 UJ <008 W | <817 U <84 U
Seml-voistile Organic Comp - : . : - : : :
|Benzeidéhyde | NE NE “<548 _ <1850 U <182 1] <62 [v] <921 U <542 U <474 U <439 U “<B7.7 V] <87.3 uJ <B7.2 U _ <445 U <002 UJ <00.8 uJ <g1.7” U <54.8 1]
: B.OE+02 | 52E+03 ] <548 U 303 1100 274 208 2320 - 709 - 4080_ T |__466. J 413 __ 1280 j 4380 2010 15.5 X 26 1142
4.0E+03 | 1.6E+03 | <5.48 V 378 842 285 211, - 1640 640 909 626 J 337 _ 1020 1120 __ 2370 il 13:8 J 121 118
2.0E+03 | 6OE+04 | <548 T 430 _ 1130, 267 — 220 J 1260 ~560 i1 400 4 281 982 2010 4500 K N3 J_ | 208 127
NE ZE+05| <648 U 642 448 _ 183 183 J 897 451 697 488 J 226 866 465 J 2080 J 787 108 862
20E+04 | 1.6E+06] <548 U 280 - 437 1 237 . 204 1650 576 1170 622 J 398 28 4220 2380 1.3 J 125 117
ne NE ; <1850 U <182 U <g2 U <g2. U <642 1 <A74 U <439 U <87.7 UJ <873 UJ <872 U <445 U <902 UJ <g0.8 -~ UJ <817 U <B4, U
> 2.0E-01 U <1850 U <182 U <g2 U <§2.1 U <542 U <474 U <439 U <B7.7 UJ <B7.3. UJ. <87.2. U <M5 U <002 TN <§0.8 UJ <B1.7 U <B4 U
sther NE_: U "<1850 U <182 U <g2 U__ | <021 U <64 U <474 U <430 U <B7.7 U <673 UJ | <B7. U <445 U <g02 UJ <90.8 UJ <01.7 U <B4, U
late. NE U <1860 D <182 Y <82 U | <92. U <54 T AT T <439 U  <87.1 UJ <B7. UJ <87. U <445 U <602 UJ <68.5 UJ <01.7 U <B4, U
8.1E+08 U <1850 U <182 U <62 U <82.] 1 <54 T <474 U <439 “U | <871 UJ <B7. UJ <B7. U <445 U <002 UJ <00. UJ <01.7 U <B4 T
__NE T <1850 U <182 U <g2 U <G2. 1 <B4 U <474 U <439 Y <87, UJ_ | <&7. UJ <87. U <445 _ U <002 UJ <59.4 UJ <017 U <B4, 1
“3.0E+02 T <1850 T 376 <02 U <02. U <542 U <474 T <430 U <87.7 ) <87. UJ <87. U <445 U <002 UJ <68. UJ <017 T <B4 T
8.0E+04 U 440 1190 267 212 2040 702 1120 465 J 460 1330 1320 2600 303, J 164 16.
B.OE+02 U 112 <182’ 1] 845 28.1 34 1656 21 177 J “798 281 184 i 1240 J <B.0: UJ 40.1 ] 26,
NE U <1850 U 200 _J | <82 v <02, U <b42 U <474 U <430 T <87.7 ) <B7. ] <B7. U <44 U <802 UJ <88, UJ 126 J <B4, U
NE U <1850 U <182 U <82 U . <92, U <542 U <474 U <430 U <B87.7 UJ <§7. UJ <87.. U <44 1 <B02 UJ <09 UdJ <91.7 U <04, U
NE U <1850 ¥ <182 U <52 T <02, 1 <642 u <474 U <439 U <87.7 UJ -<87. UJ | <&7. ¥ <44 U <802 J <99.] UJ <B1.7 U <04, v
U <1850 U <182 'R <92 U -<89. U <542 U <474 T <439 U __| <Bi.7 UJ <B7.3 UJ <87. U <445 U <602 U - <g9. UJ <817 T <04, U
¥ <1850 U <182 U <02 ¥ <@2. U <542 U <474 U <439 ¥ <BT.7 _ UJ <B7. UJ <87 U <445 U <802 UJ <80 UJ <017 T <04, U
T 718 3240_ 483 242 1870 1180 2030 386 J 748 i 2320 2510 2610 ] 188 J 208 280
U <1850 U 343 J 249 36.4 201 33.8 J | 336 J 61.2 J 518 7] <87.2 U 82.8 J 287 J <6.0: UJ 135 143
U <1850 T <182 U <2 _ U <82, U <b42 U <473 U <439 T <87.7 UJ® <87.3. UJ <87 1 <445 U <B02 UJ <00 UJ <§i.7 U <84, U
U <1850 Y <182 U <62 U] <62 U <542 U <474 U <430 U <87.7 U <87. UJ <B7.2 T <445 U <902 UJ <g0.. UJ <91.7 U <Bd. U
U___| <1850 U <182 Y <82 U <02, U <642 U <474 U <439 1 <87.7 UJ <87, UJ <87.2 U_ <445 U <802 UJ <08 UJ <B1.7 Y <84 U
U | <1850 D <182 U <B2 U <02, T <642 Y <474 U <430 - U <87.7 UJ <87, UJ <87.2 T <445 U <902 UJ <g0.] UJ <817 U <B4, U
U 202 440 190 . 163 880 423 646 j 481 J__ | 230 511 451 J 3080 J <60: UJ 05 <84, U
T <1850 U <182 U <92 U <g2.1 U <542 U <474 U <430 Y <B7.7 UJ <87.2 uJ <872 U <445 U <902 UJ <00.8 UJ <01.7 1] <04.¢ U
U 290 <182 U 1590 J 180 140 134 182 U 45.6 J _ 17 J 256 J 127 J 313 J <6.03 UJ 104 1490
U <1850 U <182 U "<g2 1 <82, U <542 T <474 U <439 ¥ <B7.7 UJ <B7.3 u - <87 U <445 U <902 UJ <90. UJ <91.7 T <04, U
e IN-Nitros propylamine U <1850 U <182 U <02 U <02, U <5642 T <474 U <439 T <B7.7 w < 0J <B7 U <445 U <002 UJ <88 UJ <01.7 T <94 T
U <1850 U <182 U <92 U <g2. U <542 U <474 U <439 UJ <87.7 UJ <§7. UJ <87.7 uJ <445 [11] <902 UJ <B0. UJ <91.7 U <B4. U
lo-Cresol (2-Meth, - <438 U <87.7 UJ <87, UJ__ | <87 U <445 U <94 I
" e ol (4-Met . — <439 v <B7.7 - UJ | <87, UJ <g7. U <445 U - <848 U
<354 U <7380 u <309 1] <368 U <368 U <2170 U <1850 U <1760 U <351 UJ 2348 U <340 U <1780 U <3610 UJ <308 UJ <81.7 1] <379 U
<5.48 U 605 3320 202 334 1080 482 820 307 U_| 267 1] b44 804 J 1700 J 11.3 J 287 135
<B85 U <1850 U <182 1] <62 V] <921 U <542 [ <474_- U <439 U <B7.7 - U <B7.3_ UJ <87.2 U <445 U <002 UJ <B0.8 uJ <817 U <64.8 U
<5.48 U 643 2320 368 244 1460 997 1420 J 553 J 703 1000 2160 2500 15.7 J 166 —20.6
— < U <0, U <45. U <023 - U <g. U <10.9 U <8, U <8.85 U <8.58 U <886 U <8.85 U <8.75 U <0.14 U <10, T <018 U 2.6
<@ U <8, T <45, U <823 U. <9 U <10, U <8, U <B.85 Y <8.58 U <8.86 U <8.85 U <6.75 U <0.14 1 <10. U <9.19 U <11. U
< U <B. T <45. U <9.23 Y <0, V <10. U <0, U <B.85 T <8.58 U <B.86 U <8.85 U <B.75 T <0.14 U < T <019 U <11, 1
< U <8.21 U <45} U <0.23 T <9 T <10. U <0 T <8.85 1 <B.58 U <8.66 T <B.85 U <B.75. U <8.14 U <10.1 U <8.19 U <11, U
< U . <8 U <45, U <623 U <0, U <10. U <8, T <8.85 U <8.58 T <B.86 U <B.85 U <B.75 U <944 _ U <10, U <g.19 U <11.1 U
<B U <B.2 U <45 U <8.23 U <. U <109 U <9 Y 454 _ 837 801 <B.85 U <8.75 U <0.14 U <10: U <8.19 U <111 U
<§ 7 <621 U <45 ¥ <873 U <5, T <10.9 U <0, v 454 <8568 U <8.86 1] <B.85 v 15 228 <10.1 U 12 J 1.8
315 322 1602 92.3 318 381 33 1128 — 1104 _ 2658 ] 0.0 12 602 35356 32.16 - 182.16
NE_ NE 7620 15700 13600 3400 12600 6740 J 36100 J 26500 26400 23600 26800 - 15000 13800 J 25400 J 7580 ] 10300
<0.272 1] 0426 J DAD6. J 0570 J 0.664 J 0.974° J 0.848 J 3.66 J | <0.266 ] <0.27 U <0.271 U <0.28 U <0:281 U <0.316 UJ 0.863 J 0.646 J
5.55 178 102 5.07 78 468 0.178 J 189 842 0474 <0.407 U 733 & 789 118 12 638
002 _ 72 148 104 . 713 4.1 J 310 J 313 270 221 228 166 120 J 77 J 12_ 80
0.55 ~ 330 2.07 -1.37 0.68 0.512 J- 4.6 J 446 408 ° 7.36 7.00 . 218 1 J- 1.21 J 1.41 0.81
<0.136 ] 2.48 1.06 0.144 J 0257 J 1.14 <0.0202 U 0963 “0.648 <0135 - U <0436 - U 021 —J 0.578. 0.613 J 0.228 J 0338 J
1680 88400 88600 71100 48600 96600 J 220000 J 136000 177000 174000 . 171000 57400 24800 J 4850 J 40800 36100
- 216 _18.1 10.6 15.7: 162 .86 574 205 - 17.8 - 14.8 168 - 158 j 244 357 131
NE _ 472 504 626 BA3 485 <0.720 V] 0.61 3.64 <0676 [v] <0676 - U 827 144 117 407 750
NE__ | 28E+01 - J+ _46.1 “21.9 191 172 17 2.07 231 17.1 20 _ J 28 J 16.3 J 18.7 -+ 284 €8.9 168
_NE NE__|. 17000 73000 20100 13100 16100 J | 13100 2200 101000 20800 4200 7340 21300 41700 4500 . 35700 16800__ .
NE 1.1E+01 10.2 J 466 48T - 1.7 __25.7 267, 153 283 _ 54.5 3.02 1.86 21:8 208 J 19.7 Jd | se3 204
T NE NE__] 1600 16500 16800 15800 20200° 27800 21600 | 21600 31700 41 41300 16600 12000 J 4020 J | -7060 12300
NE_ | ooEec2 | B82 3420 143 800 T82 637 J 4300 J 5880 3720 2260 3100 2140 120 1080 1640 640
NE S0E0 | <0.0106 1] 0.0550 J 1.03 0822 J__ | 0.0201 J 00167 J <0.0144 U 0.503 0.168__ - J <0.0108____UJ <0.0108 UJ - -|_0.0476 J "0.0106 J+ 0.0328. H 0.0271 i
TOE+01_| 286401 1.7 187 108 12.3 164 134 4.71 — 85.1 121 541 5.2 188 j 22 F 508 > | 209 16:1_
__NE NE 47 1370 1240 768 1110 3 908 3460 2270 15610 —1860 1950 1310 - 1120 J 360 - J | 880 4030 R
3.0E+00 | 10E+00 | <0:544 (7] 1.29 1.14 <0.571 V] <0.561 7] 0416 LY ] 235 . 2.63 3.71__ 3.04 0.043 J- <0.562 U «<0.631 V] 1.11 J <0:674 1]
206+01_| 43E+00 | <0:272 Y] 0.602 J | <0261 1) <0.286 U - | <028 1] 0.0808 J 0.187 J 0289 J <0266 UJ 0418 J- 0400 E <0.26 Ul | <0.281 V] <0315 uJ <0.287 [v] <0.287 U
NE NE 28 515_ 4430 233 768 164 1340 042 846 400 1510 342 789 53.9 6060 166_
NE 1.06+00 | -0:141 0.308 0.104 0.165 0.172 0.114 0.0141 J 0.0746 J 0:178 <0.0541 U <0.0543 021 027 0.333 0.44 0.133
[Vanadium 30E+08 | 78Ee00 | 188 18 .82 9.38 25.5 166 5.24 222 - 0.26 123 1 18.8 48 F] N5 —J 12,9 104
: 82403 | 6.0E501 30.7 533 A 546 36.7 15 185 48 171 J 200 -+ i35 U 136 _ ) 70 J 763 J 180 108 J+ 83

'-'Dl-.munuldm-nplmm.










Former ARMCO Hamilton Plant Soil pH Measurement Results

' Soil Sample Sample Location Sample pH Measurement
- Number Description
1 Southemn Parcel | brown loamy soil | 8.02
2 | Southern Parcel brown sandy 8.42
loam soil .
3 Southern Parcel brown sandy | 8.39
_ - loam soil -
4 Northern Parcel gray-brown soil, | 8.55
5 Northern Parcel light gray sandy | 8.75
clay soil

Sampler: Paul Miller, KEMRON Environmental Services, Inc.

Signature:

Date: October 01, 2008
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p.1
‘General UCL Statistics for Full Data Ses — 77 T T T
User Selacted Opsions
FromFila CASE, INC\Wamron\Hamilton OH - NPLIBERAICaICS\Pro UCL data.wst
. Full Precision  OFF '
. Confidence Coefficient  95%
Number of Booistrap Operstions 2000
N-Metryinnpiholene.
. . Genaral Stelistics _
‘Number of Velid Observations 18 Number of Distinct Observations 17
Widmum 158 Minmumof Log Dt~ 2.76
Meximum  545. Maximumof Log Data  6.301
Mesn 1376 Meanoflog Data 4,328
Modian  64.75 SDoflogData  1.112
SD 1659
Coefficient of Varistion  1.206
" Skowness 1679
Relevant UCL Swatistics _
Normal Diswbution Test Lognormet Distribution Test
Shapiro Wik Test Statistic 0707 Shapio Wik Test Stastistic ~ 0.939
Shapiro Wik Critical Value 0897 Shapiro Wik Criticel Value  0.897
- Data not Normal at 5% Significsnce Level Data appsar Lognormal st 8% Signiicance Leve!
- Assuming Nommat Distrtbution Assuming Loghonmal Distribution
5% Sndenfe-tUCL 2056 ' X HUCL 2085
55% UCLs {Adjusted for Skawnase) 95% Chebyshev (MVUE)UCL 3085
£5% Adjustsd-CLT UCL 2185 97.5% Chebyshev (MVUE} UCL  579.9
95% Modthed-t UCL 2082 99% Chebyshev (MVUE) UCL  526.1
Gamsna Distribution Test  Deta Distfbution
kswrisscomected) 0845  Dats Follow Appr. Gamme Distribution at 5% Significence Level | ¥/
Thata Star 1626 ' '
: nustsr 3045 N
Approximaie Chi Square Value (05)  18.85 Nonpemmetric Stetislics
Adjusted Level of Significance  0.0357 ' o5% CLYUCL 2019
Adjusted Chi Squre Value  17.98 $5% Jackknile UCL  205.6
, : 95% Standard Socttrep UCL 2009
‘Anderson-Daring Test Statistic  0.823 85% Bootstrapt UCL. 239 '
Anderson-Derting 5% Criticsl Vahse  0.768 5% Haifs Bootstrap UCL 1987
Kolmogorov-Smimov Test Satisic 0188 95% Percentile Bootstrap UCL.  202.7 :
= . Kolmogomw-Smimov 5% Criicat Value  0.21 $5% BCA Bootitrsp UCL 213 t 9
Data follow Appr. Gamma Distribution at §% Significance Level * 5% Chisbyshev(Mesn, Sd) UCL.  308.1
— §7.5% Chebyshev(Mean, SJ)UCL 3819 -
Assuming Gmme Distribution 59% Chebyshaw(Mean, Sdj UCL  526.8 P
195% Adjusted Gemma UCL  233.1 ]
sl UCL 1 Ui i o Rersimite Gl UCL 2229

-,
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" 'General LCL Stefistics for Full Dot S~~~ T T T
‘ From File 'C:ASE, INC¥emron\Hamiftan OH - NPLBERA\CRIcs\Pro UCL date.wst
- Full Precielon  OFF
Confidence Coofficlent  85%
Number of Bootstrap Operations 2000
Antimorny .
o - Geners) Statistics
. Number of Valid Observetions 18 : Number of Distinct Observatons 17
Minimum  0.0307 Minimum of Log Dets * -3485
Maximum 249 MadmumoflogData 0812
Mean 1214 MesnofiogDaia  -0214
Medien  0.983 SOoflogDsta 1207
. S0 0825
Coefficient of Variston  0.68
Skewness  0.404
Relgvant UCL Statistica
Normai Distrbation Test Lognonmal Distribution Test . ‘-
Shapiro Wik Test Statistic ~ 0.91 Shapiro Wik Test Statisic 0.8
Shepiro Wik Critical Value  0.897 Shepiro Wik Critical Velue  * 0.897
., ' Deta appear Nomme! st 5% Significance Lavel Dets not Lognonmel at 5% Significance Level |
Assuming Normat Distiibution Assuming Lognormel Distribution
05% Swdenfs-tUCL  1.553 : ' 5% H-UCL 3964
95% UCLs (Adfusted for Skewness) . 85% Chabyshey (WWUE) UCL 3787
. 95% Adjusted-CLT UCL.  1.55¢ 07.5% Chebyshev (MVUE) UCL  4.746
S5% ModifledtUCL ~ 1.556 0% Chabyshev (MVUE) UCL  6.631
Gemma Distrbution Test - Dets Disitution
K star (biss comected) 1175 Dets appear Norma! st 5% Significance Level
TheteStr  1.039 )
rustar 4233
Approximate Chi Square Vahuwe (05)  28.41 Nonpesametric Statistics _
* Adjusted Level of Sigiificance  0.0357 - SS% CLTUCL 1534
Adjusied Chi Square Velue'  27.32 95% Jackknife UCL  1.552
95% Standerd Bootstap UCL  1.53 _
Andesson-Daring Test Stallstic ~ 0.628 _ 95% BootstrapiUCL 1582
Andesson-Darting 5% Criicsi Value 0759 95% Hells Boolstrap UCL.~ 1.535
Kolmogorov-Smimov Test Statistic  0.193 95% Percentile Bootsyap UCL.  1.533 ;
N - Kolmogomv-Smimov 5% Criticat Value 0208 . 9SWBCABootstapuCL 1582 | &7
Dats sppeer Gamma Distribinad at 5% SigniSicance Level ' 95% Chsbyshev(Mean, S UCL 2082 |
: 97.5% Chicbyshav(Mean, S} UCL 2429 :
Assuming Gemma Distribation 99% Chebyshiev(Mean, SO)UCL  3.16 2
£5% Approximste Gamma UCL. 1809 '
5% Adjusted Gemma UCL  1.881
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Usar Selectad Options
From Fite
Full Precision OFF
Confidance Coefiiciert  95%
Number of Bootstap Operstions 2000

‘Benzo{a)anthracens ..

» Number of vValid Observations 18

Dala not Normel ot 5% Significance Level

Assuming Nomal! Distribution
95% Swdents-t UCL 14572
895% UCLs (Adjusted for Skewnoss)
95% Adjusted-CLT UCL 16240
95% Modffiad-t UCL 14883

Gammna Distribution Test
kster (bies comected) .35
Theta Star 22513
nostar 1259
Approwimate CNl Square Value (05) 5519
© Adjsted Levelof Signifcance  0.0357
Adiusted Chi Square Value  5.177
Anderson-Derling Tast Statistic ~ 2.585
Anderson-Dasting 5% Critcal Vele 0826
Kaimogorow-Smimov Tost Statetic  0.318
‘Keimogorov-Smimov 5% Criiicsi Velue 0219

Dats not Gamma Distributed st 5% Significance Level

Assutning Gemma Distrfbution
95% Approximate Gamme UCL 17845

" Genersl (JCL Siatisiics for Fuil Dot Sets

CAASE, INC\KemroniHgmitton OH - NPL\BERA\CsIcs\Pro UCL date.wst

) Generat Sintistics

Number of Distinct Observations 18

Log-trensformed Staystics

Rew Swtistics

Minimum 236 Minknum of LogDate ~ 5.464
Maximum 50100 Maximum of Log Dats ~ 10.82
Mgan 7874 MeanoflogData 7.2
Median 745 SDofiogData  1.741

SD 16334

Coefficientof Varation 2,074

Skewngss 2087

Relevent UC). Statistics
Normai Distribotion Test _ Lognormal Distribution Test

Shapiro Wilk Test Ststisiic 0515 Shapiro Wik Test Statistic 0807
Shapiro Wik Criical Velue 0897 Shapiro Wik Critica! Value  0.897

DmnuLogmﬁnlnSﬁstgnmLmel

Assuming Lognormel Distribstion
85% H-UCL 30970
95% Chebyshev (MVUE) UCL 16031
§7.5% Chebysnev (MVUE) UCL 20757
89% Chebyshav (MVUE) UCL. ‘30040
Dota Distribution :
Dats do not follow & Discerneble Distribution {0.05)

Nonpesametric Stelistics
95%CLT UCL 14207
95% Jackdnile UCL 14572
95% Stendand Bootsimp UCL. 14048
95% Bootsirap-tUCL 18214
95% HaiPs Boststrap UCL 12697
©5% Percentile Bootstrep UCL. 14278
95% BCA Boowstrap UCL 18039
85% ChebysheviMean, Sd) UCL 24656
97.5% Chebyshev{Meen, 8d) UCL 31817
90% Chebyshev(Mean, Sd) UCL 46181

-SSNAdMRICRMMPUCL 19150

e

»:

Use 85% Chebyshev (Mean, Sd) UCL 46187 |
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R " General UCL Statistics for Full Datp Sets

‘ f From File  C:ASE, INC\Kemron\Hamition OH - NPLBERA\Gaics\Pro UCL data.wst
Full Precision  OFF

. Confidence Coefficient  85%

{ Number of Bootstrap Opesations 2000

Benzofa)pyrene .

. .- General Stalistcs
. Number of Velid Cbservations 18 Number of Distinct Observations 18
Raw Statistics Log-trensformed Stwfistics
' Minimum 1025 " Mintmum of Log Data ~ 4.63
Madmum 37500 Maximum of Log Datz2 ~ 10.53
Msen 5845 . MesnofiogDete  6.97
Modien  743.5 SDofiogDats  1.745

SD 11847
Coefficient of Variation  2.027
Skewness  2.088

' Relevant UCL Statistics
Normal Distribution Test Lognorma! Distribution Test
Shapiro Witk Test Stafistic ~ 0.53 S Shopim Wik Test Statistic 0,856
o Shapiro Wilk Critica! Vpive ~ 0887 Shapiro Wilk Critical Velve  0.867
. N Deta not Normsl @t 5% Significance Level Data not Lognonmal 4t 5% Significance Level
1 Assuming Normal Distribution Assuming Lognormel Distribution
) £5% Studente-t UCL 10703 95% H-UCL 25020
$5% UCLs (Adjuited for Skewness) 95% Chebyshev (MVUE) UCL 12858
95% Adjusted-CLT UCL 11905 . 97.5% Chetyshev (MVUE) UCL 16651
95% Modifisc-{UCL 10932 £9% Chebyshev (MVUE) UCL 24103,
Gamma Distribution Test Deita Distribution
k star iblas corecied)  0.361 Data do not foflow.e Discemable Distribution (0.05)
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Geners) UCL Statistics fof Fuil Daia Ses ™" T
User Satscted Options
FramFile CAASE, INC\WKemroniHemillon OH - NPLABERA\Calcs\Pro LICL data.wst
Full Precision OFF
Confidence Coeficient  95%
Number of Bootstrap Operations  2000.
|Chromium twotal)
¢ - ‘Genersl Swtistics
Number of Vaiid Obssrvations 18 Numnber of Distinct Observetions 17
Raw Statistics Log-transformed Statistics
Mintmum ~ 7.42 Minimom of Log Data ~ 2.004
Madmum 92 . Maximum of Log Dets 4522
Mean 32.95 MeanoflogDas  3.273
Median 282 SDoliogDete  0.688
SD 23,08
Coefficient of Variation 0,689
Skowness 1323
Relevant UCL Statistics
Normal Distribution Test Lognonma! Distribution Test
Shapiro Wik Test Statstic  0.872 Shepim Wik Test Statigtic ~ 0.977
Shepiro Wik Criiical Vehue ~ 0.897 Shapiro Wik Critical Value ~ 0.897
Dasts not Normal at 5% Significance Level Deta appear Lognorme! st 5% Significance Level
Assumning Normal Distribution Assuming Lognormal Distsitation
95% StudentstUCL 4239 95% HUCL 482
95% UICLs (Adjusted for Skewness) 85% Chabyshev (AVUE) UCL.  58.41
95% Adjusted-CLTUCL 4368 97.5% Chebyshev (MVUE) UCL  89.34
95% Modified-t UCL  42.67 90% Chebyshev (MVUE) UCL  90.82
Gamma Distribution Test Data Distribution
K star (bias comected)  2.043 Deta appear Gamma Distributed ot 5% Significance Leve!
ThemSwr  16.13
nustar 7356
Approodmate Chi Square Value (05) 5481 Nonparamatric Statistics
Adjusted Lavel of Sigriicance  0.0357 B5% CLTUCL 41.88
Adjusted Chi Square Vele 5325 05% Jacidmda UCL  42.39
o 95% Standard Bootstmp UCL:  41.38
Anderson-Darling Test Satigtic  0.26 95% Bootstrap-tUCL 4549 |
Anderson-Darting 5% Critical Value 075 85% Halls Bootstrap UCL. 47,98 '
Kolmogorov-Smimov Test Statistic . 0.121 95% Percentile Bootstrap UCL  42.03 :
. Kolmogargv-Smimov 5% Citical Value 0,205 _95% BCABootsrapUCL 4328 | %t
~ Data appuar Gamma Distributed st 5% Significonce Level - 85% Chebyshev(Mean, S UCL 5661
' ' " 97.5% Chebyshev(Mean, Sdj UCL  68.85 4
Aaturming Gamena Distribution 9% Chabyshev(Mean, Sd) UCL  86.96 =
95% Approximete Gamma UCL.  44.22
95% Adjusted Gamma UCL 4551
' ! ? i : :
Poleatel UCLToUse T "Use 85% Approximeis Gamma UCL 4482~
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" General UCL Staiistics for Full Dats 5ot~

Usaer Selected Options
FromFile C:ASE, INC\KemroniHamilton OH - NPLBERA\Calcs\Pro UCL data.wat
Full Precision OFF
" Confidence Coefiicient  95%
Number of Bootstrap Cperations 2000
Cluysene -
’ . General Statistics
. Number of Valid Observetions 18 Number of Distinct Observations 18
Rew Statistics Log-transformed Statistics
Minimum 267 Minitnum of Log Data  5.587
© Maximum 44800 Maximum of Log Deta  10.71
Meen 7182 Meanoflog Dats  7.212
Medien 813 SDoflogDeta 1675
8D 14653
Coefticiont of Vartation ~ 2.046
Skewness 2.105
Relevan UCL Statistics
Normal Distritution Test Lognormal Distribution Test
Shapim Wik Test Stafisic  0.518 Shaplro Wik Test Statistic  0.795
Sheplo Wik Criticsl Valve ~ 0.897 Shapiro Wik Cridical Vaiue 0807
Dete not Normal at 5% Significence Level Data not Lognomal a2 5% Significance Level
Assoming Norme] Distrihution Assuming Lognormal Diatiibution
$5% Students-tUCL. 13170 85% H-UCL 25118
95% UCLs (Adfusted for Skewness) 95% Chebyshev (MVUE) UCL 14352
§5% Adjusted-CLT UCL 14674 97.5% Chebyshev (MVUE) UCL 18525
95% Modified-t UCL 13456 99% Chebyshev (MVUE) UCL 26724
QGemma Distribution Test Duta Distribution :
kstar (bios corrected) 0367 Data do not foliow @ Discernsble Distribution {0.05)
Thets Star 19519
nuster 1321
Approximate Chi Square Velue (05)  6.034 Nonpacametric Statistics
Adjuswed Level of Significance  0.0357 $5% CLTUCL 12843
Adjustad Chi Squase Valve 5574 95% Jackinife UCL 13170
5% Stendand Bootstrap UCL 12650
Anderson-Dariing Test Stetisic ~ 2.637 95% Bootstrap-t UCL 17851
" Afderson-Derling 5% Critical Value 0,822 85% Hafl's Bootstrap UCL 11873
- Kolmogorov-Smimov Test Statistc ~ 0.306 95% Percentie Bocistrap LUICL 12677
Kolmogorow-Smimov 5% Critical vaive 0218 95% BCA Bootstrap UCL 15048

Data not Gamma Distribuied at 5% Significance Level

95% Chebyshev(Meen, Sd) UCL 22217
97.5% Chebyshew(Moan, 8d) UCL 28731

(13

Assuming Gamma Distribition " 9% Chebyshev(Wésn, Sd) UCL.. 41526
85% Approximate Gamma UCL 15680
95% Adjusted Gamma UCL 16875

""" Potentisl UCLToUse 77T Boem Uumcmm obyshe "'(‘ri'.éri.'sa)udn.' 24528
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" Gendrsl UCL Statistics for Fuli Data Sets
Usaer Selected Options

Full Precision OFF
Confidence Coefficent  95%
Number of Bootstrap Operetions 2000

{copper .

. Number of Vaiid Observetions 18

Row Statistics

: Minimum  10.6

Maodmum 6685
Mesn 2843
Median 23.85
8D 1586
Coefficient of Vartation ~ 0.558
: Skewness 1268

Relavant UCL Statistics
. Normal Distribution Test
Shapiro Wik Test Statisic  0.869
Shapiro Wik Critcal Vetve 0,897
Data not Normal at 5% Sigaificance Level '

Assumning Nermal Distribution
95% Studens-t UCL  34.94
95% UCLs (Afiusted for Skewness)
95% Adjusted-CLTUCL  35.78
5% Modifiedt UCL  35.12

. Adjusted Level of Significence  0.0857
Adjusid Chi Squere Value 5351

Andesson-Derling Test Statistic ~ 0.318
Anderson-Dering 5% Criticsl Valve 0743
" Kolmogorov-Smimow Test Swtisic 0115
Koimogorov-Smimov 5% Criticet Value 0205

Deta appeer Gamme Distributed et 5% Significance Level

Assuming Gemma Distribution
95% Approximate Gamma UCL  35.68

From Flie C'\ASE INC\Kemron\tamilton OH - NPLBERACalcs\Pro UCL data.wst

Number of Distinct Observations 18

Minimum of Log Deta 2,361
Maximumof Log Dats 4182
MeanotiogDals 3216
SDoflogDats 0522

Lognome! Distribution Test

Shapiro Witk Test Statistic 0872

Shepiro Wik Critical Valve  0.897

Deta sppear Lognonmal st 5% Significance Leval

SSXHUCL 36898 |

95% Chebyshev (MVUE) UCL 4.0
97.5% Chisbyshev (MVUE) UCL - 50.87
99% Chebyshev (MVUE)UCL  64.26

Gamma Distfbution Test ‘Deta Digtribution
kstar {bias comecied)  3.33 Data appear Gamma Disbibuted et 5% Significance Level
Thets Smr  8.539
nustar 1199
Appeoximete Chi Square Velue (05) 9559 Nonparametric Statistics

5% CLTUCL 3458

95% Jackinila UCL. 3494

5% Standerd Boolstrap UCL.  34.25
05% BoowstraptUCL. 3723

95% Helf's Boosstrap UCL. 3872

95% Percentiie Booketrap UCL. ~ 34.48
85% BCA Bootstap UCL. 3683

§5% Chebyshev(Maan, SA)UCL.  44.72
§7.5% Chebyshev(Mean, SAyUCL  51.77
£9% Chebyshav(Mean, SA) UCL  66:62
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_ Ganerai UCL Swiistics for Fuli Dews Ses ™ " -
User Selacted Optiona
FromFile CAASE, INC\KemroniHamilton OH - NPLABERACeIcs\Pro UCL data.wst
Full Precision OFF
Confidence Coefficient  85%
Number of Boolstrap Operations 2000
Dibenzofuran .
* - " General Stelistics )
Numberof Valid Observations 18 Number of Distinct Obsecvatons 17
Rew Statistics Log-transformed Statistics:
: Minimum  44.05 Minimum of Log.Deta - 3.785 |-
Maximum 21300 Mwdmum of Log Deta  9.956
Mean 2253 Meanofiog Data  5.187
"Medilsn @275 SDoflogData 188
SD 5839
Coefficient of Varistion 2,502
Skewness  2.B45
Relevant UCL Statistics
fNonuel Distribution Test Lognormed Distribution Test
Shopio Wik Test Statistic  0.484 Shapiro Wik Test Statistic 0,668
Shapiro Wik Crikcal Velue 0887 Shapiro Wilk Ciftics! Velue  0.897
Data not Nomal! 8L 5% Significance Lavel ‘Deita not Lognomaat